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Devwudfw
Dq h{fkdqjh udwh fulvlv lv fdxvhg zkhq wkh vfdo dxwkrulw| ohwv wkh suhvhqw ydoxh
ri sulpdu| vxusoxvhv/ lqfoxvlyh ri vhljqlrudjh/ ghyldwh iurp wkh ydoxh ri jryhuqphqw
ghew dw wkh shjjhg h{fkdqjh udwh1 Lq wkh devhqfh ri orqj0whup jryhuqphqw erqgv/
wkh h{fkdqjh udwh froodsvh pxvw eh lqvwdqwdqhrxv1 Zlwk orqj0whup jryhuqphqw erqgv/
wkh froodsvh fdq eh ghod|hg dw wkh glvfuhwlrq ri wkh prqhwdu| dxwkrulw|1 Ilvfdo srolf|
lv uhvsrqvleoh iru wkh lqhylwdelolw| ri d fulvlv/ zkloh prqhwdu| srolf| ghwhuplqhv lwv
fkdudfwhulvwlfv/ wkdw lv wkh wlplqj ri wkh fulvlv dqg wkh pdjqlwxgh ri h{fkdqjh udwh
ghsuhfldwlrq1
 Zrun rq wklv surmhfw ehjdq zkloh wkh dxwkru zdv ylvlwlqj wkh Ghsduwphqw ri Hfrqrplfv dw wkh Xqlyhuvlw|
ri Shqqv|oydqld rq dq QVI Ylvlwlqj Surihvvruvkls iru Zrphq1 Wklv vxssruw lv judwhixoo| dfnqrzohgjhg1
Wkh uvw gudiw ri wklv sdshu zdv zulwwhq zkloh wkh dxwkru zdv ylvlwlqj wkh Ghsduwphqw ri Hfrqrplfv dw
Gduwprxwk Froohjh1 Wkh Ghsduwphqw*v vxssruw lv juhdwixoo| dfnqrzohjhg1 Dgglwlrqdoo|/ wkh dxwkru zrxog
olnh wr wkdqn Urehuw Iorrg/ Mrkq Mrqhv/ Qdqf| Pdulrq/ dqg vhplqdu sduwlflsdqwv dw Gduwprxwk Froohjh/ wkh
LPI/ Uxwjhuv Xqlyhuvlw|/ Wkh Xqlyhuvlw| ri Ruhjrq/ dqg Wkh Xqlyhuvlw| dw Doedq| iru khosixo frpphqwv rq
hduolhu yhuvlrqv1 Wkuhh dqrq|prxv uhihuhhv surylghg h{wuhpho| lqvljkwixo frpphqwv1D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
4 Lqwurgxfwlrq
Uhfhqw h{fkdqjh udwh fulvhv duh qrw doo dolnh1 Hduolhu fulvhv/ olnh wkrvh lq Ph{lfr +4<:9 dqg
4<;5, dqg Dujhqwlqd +4<:8 dqg 4<;4, vhhphg wr eh gxh wr rqjrlqj h{sdqvlrq ri grphvwlf
fuhglw1 Nuxjpdq*v +4<:<, dqdorj| ri d iruhljq h{fkdqjh fulvlv wr wkh froodsvh ri d jryhuqphqw
sulfh vxssruw v|vwhp iru dq h{kdxvwleoh uhvrxufh h{sodlqhg wkhvh fulvhv zhoo1 Grphvwlf fuhglw
jurzwk ghsohwhv iruhljq h{fkdqjh uhvrxufhv xqwlo qhdu h{kdxvwlrq1 D qdo vshfxodwlyh dwwdfn
h{kdxvwv wkh vxsso| ri uhvhuyhv/ uhgxflqj uhdo prqh| ghpdqg wr lwv srvw0froodsvh htxlole0
ulxp/ zlwk kljkhu lqwhuhvw gxh wr kljkhu prqhwdu| jurzwk1 Wklv prgho irfxvhg dwwhqwlrq
rq lqfrqvlvwhqw jryhuqphqw srolflhv dv wkh uhdvrq h{fkdqjh udwh uhjlphv idlo1 Lqfrqvlvwhqw
ixqgdphqwdov lpso| dq lqhylwdeoh froodsvh1
Wkh h{fkdqjh udwh fulvhv lq wkh HUP lq 4<<504<<6 dqg lq Ph{lfr lq 4<<7 glg qrw vhhp wr
w wklv sdwwhuq1 Lq wkhvh fulvhv/ jryhuqphqwv kdg qrw ehhq sxuvxlqj vwhdg| grphvwlf fuhglw
fuhdwlrq wr qdqfh ghflwv1 Wkhuhiruh/ wr h{sodlq wkhvh uhfhqw fulvhv/ d vhfrqg jhqhudwlrq
ri h{fkdqjh udwh fulvlv prgho zdv ghyhorshg1 Hduo| sdshuv lqfoxgh Revwihog +4<;9,/ +4<<7,/
Hlfkhqjuhhq dqg Z|sor} +4<<5,/ dqg Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,1 Wklv dssurdfk
irfxvhv rq wkh g|qdplf lqfrqvlvwhqf| ri rswlpdo prqhwdu| srolf|1 Lq d srsxodu yduldqw
ri wkhvh prghov/ h{fkdqjh udwh ghsuhfldwlrq +prqhwdu| srolf|, lv vhhq dv d vwdelol}dwlrq
wrro/ lq zklfk vxusulvh ghsuhfldwlrq fdq uhgxfh xqhpsor|phqw1 H{fkdqjh udwh fulvhv fdq eh
fdxvhg e| dq|wklqj zklfk vkrfnv dq dujxphqw lq wkh srolf|0pdnhu*v orvv ixqfwlrq/ lqfoxglqj
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d vshfxodwlyh dwwdfn lwvhoi1 Wkhvh prghov kdyh h{sdqghg rxu xqghuvwdqglqj ri h{fkdqjh udwh
fulvhv e| irfxvlqj rq wkh uroh ri jryhuqphqw fkrlfh lq vhwwlqj srolf| dqg lq wkh srwhqwldoo|
vhoi0ixooolqj qdwxuh ri h{shfwdwlrqv lq prghov zlwk pxowlsoh htxloleuld1
Wkh prvw uhfhqw urxqg ri fulvhv lq Vrxwkhdvw Dvld +4<<:0<;, kdv ohg wr wkh ghyhorsphqw ri
dgglwlrqdo prghov zklfk hpskdvl}h wkh uroh ri qdqfldo iudjlolw| lq jhqhudwlqj h{fkdqjh udwh
fulvhv1 Udghohw dqg Vdfkv +4<<;, fkdudfwhul}h wkhvh fulvhv dv d edqn uxqv rq wkh fhqwudo
edqn*v uhvhuyhv1 Fruvhwwl/ Shvhqwl/ dqg Urxelql +4<<;, dqg Nuxjpdq +4<<:, dwwulexwh wkh
fulvhv wr d frpelqdwlrq ri prudo kd}dug dqg d fkdqjh lq h{shfwdwlrqv derxw wkh zloolqjqhvv
ri jryhuqphqwv wr vwdqg ehklqg edqn ordqv1
Prvw ri wkh wkhruhwlfdo olwhudwxuh irfxvhv rq wkh uroh ri prqhwdu| srolf| lq pdlqwdlqlqj d
{hg h{fkdqjh udwh1 Vshflfdoo|/ d {hg udwh frqvwudlqv wkh prqhwdu| dxwkrulw|*v fkrlfh ri
wkh lqwhuhvw udwh dqg wkh h{fkdqjh udwh1 Wkh lqwhuhvwlqj txhvwlrq lv zkdw fdxvhv wkh fkdqjh
lq srolf|1 Wklv sdshu dqdo|}hv wkh uroh ri vfdo srolf| lq jhqhudwlqj wkh srolf| fkdqjh/
dqg/ khqfh/ lq jhqhudwlqj h{fkdqjh udwh fulvhv1 Zh vkrz wkdw rqfh vfdo srolf| ylrodwhv wkh
frqvwudlqw lpsrvhg e| d {hg udwh uhjlph/ wkhuh lv qr prqhwdu| srolf| frqvlvwhqw zlwk wkh
orqj0uxq yldelolw| ri d {hg h{fkdqjh udwh uhjlph1
Zh suhvhqw d vfdo wkhru| ri h{fkdqjh udwh fulvhv vlplodu wr wkh vfdo wkhru| ri wkh
sulfh ohyho +Zrrgirug 4<<7/ Vlpv 4<<7,1 Zh ghprqvwudwh wkdw wkh orqj0uxq yldelolw| ri d
{hg h{fkdqjh udwh v|vwhp ghshqgv rq wkh suhvhqw ydoxh ri ixwxuh vfdo vxusoxvhv1 Zkhq wkh
vfdo dxwkrulw| fkrrvhv wkh suhvhqw ydoxh ri vxusoxvhv lqfrqvlvwhqw zlwk wkh shjjhg udwh/ wkh
prqhwdu| dxwkrulw| lv irufhg wr dedqgrq wkh h{fkdqjh udwh shj1 Wkh prqhwdu| dxwkrulw| grhv
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uhwdlq glvfuhwlrq/ wkurxjk lwv fkrlfh ri wkh frpsrvlwlrq ri jryhuqphqw ghew/ lq ghwhuplqlqj
wkh wlplqj dqg fkdudfwhulvwlfv ri wkh h{fkdqjh udwh fulvlv14 Wkh uhvxowlqj wkhru| fdq eh xvhg
wr xqghuvwdqg glhuhqw w|shv ri h{fkdqjh udwh fulvhv/ lqfoxglqj wkrvh iroorzlqj vxvwdlqhg
shulrgv ri jryhuqphqw exgjhw ghflwv qdqfhg e| uhvhuyh orvv/ dv lq wkh Odwlq Dphulfdq
fulvhv ri wkh 4<:3*v dqg 4<;3*v/ fulvhv zklfk vxusulvh pdunhwv/ dv zlwk wkh HUP fulvhv lq 4<<6/
dqg fulvhv fdxvhg e| h{shfwdwlrqv ri ixwxuh vfdo h{shqglwxuhv zlwk qr vxvwdlqhg uhvhuyh orvv/
dv lq wkh Vrxwkhdvw Dvldq fulvhv ri 4<<:15
Wkh sdshu lv rujdql}hg dv iroorzv1 Exgjhw frqvwudlqwv sod| dq lpsruwdqw uroh lq ghwhu0
plqlqj htxloleulxp frqvxpswlrq dqg lq frqvwudlqlqj wkh jryhuqphqw*v uhvsrqvh wr d fulvlv1
Wkhuhiruh/ wkh qh{w vhfwlrq ghvfulehv exgjhw frqvwudlqwv1 Wkh lpsolfdwlrqv ri vfdo srolf|
dqg ri lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh iru wkh ghwhuplqdwlrq ri wkh htxloleulxp h{0
fkdqjh udwh fkdqjhv lv suhvhqwhg lq Vhfwlrq 61 Vhfwlrq 7 ghvfulehv wkh uroh ri prqhwdu| srolf|
lq ghwhuplqlqj wkh fkdudfwhulvwlfv ri dq h{fkdqjh udwh fulvlv1 Vhfwlrq 8 surylghv frqfoxvlrqv1
5 Exgjhw Frqvwudlqwv
514 Uhsuhvhqwdwlyh Djhqw
Dvvxph/ lqlwldoo|/ d fhuwdlqw| zruog1 Wkh grphvwlf frxqwu| lv vpdoo/ shuihfw iruhvljkw suhydlov/
dqg erwk lqwhuhvw udwh sdulw| dqg sxufkdvlqj srzhu sdulw| krog1 Zruog lq dwlrq lv }hur1 Wlph
lv glvfuhwh/ dqg dvvhwv duh phdvxuhg dw wkh hqg ri wkh shulrg1 Wkh uhsuhvhqwdwlyh djhqw lq
wkh grphvwlf vpdoo rshq hfrqrp| kdv dffhvv wr d iruhljq0fxuuhqf|0ghqrplqdwhg erqg EW/
4 Wklv uroh iru prqhwdu| srolf| h{lvwv rqo| li wkh jryhuqphqw lvvxhv grphvwlf0fxuuhqf| ghqrplqdwhg orqj0whup
erqgv1
5 Vhh Exuqvlgh/ Hlfkhqedxp dqg Uhehor +4<<;,1
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zlwk d uhwxuq ri w lq iruhljq fxuuhqf| hdfk shulrg/ d grphvwlf jryhuqphqw orqj0whup erqg
E4/ zklfk sd|v rqh xqlw ri grphvwlf fxuuhqf| hdfk shulrg iruhyhu/ dqg grphvwlf fxuuhqf|






















zkhuh | lv wkh rqh0shulrg qrplqdo lqwhuhvw udwh sd|deoh rq dvvhwv khog lq shulrg w1 Htxdwlrq
+4, lpsolhv wkdw wkh hyroxwlrq ri wkh erqg sulfh xqghu shuihfw iruhvljkw lv jlyhq e|=
E n |4| 'n4 | n +5,
Wkh dvvxpswlrq wkdw dvvhwv duh shuihfw vxevwlwxwhv/ wrjhwkhu zlwk sxufkdvlqj srzhu sdulw|/
|lhogv dq h{suhvvlrq iru wkh grphvwlf lqwhuhvw udwh=




zkhuh 7| lv wkh h{fkdqjh udwh dqg/ htxlydohqwo|/ wkh grphvwlf sulfh ohyho16 Lw lv dvvxphg
wkdw doo grphvwlf jryhuqphqw erqgv duh khog e| grphvwlf uhvlghqwv17
Hdfk shulrg/ wkh grphvwlf djhqw uhfhlyhv d uhdo hqgrzphqw E+ dqg uhdo jryhuqphqw
wudqvihuv E Djhqwv xvh wkh fxuuhqw ydoxh ri wkhlu hqgrzphqw soxv wudqvihuv dqg lqwhuhvw/
wrjhwkhu zlwk wkh vwrfn ri dvvhwv zklfk wkh| eulqj lqwr wkh shulrg/ wr sxufkdvh dvvhwv dqg wr
frqvxph ES1 Wkh djhqw*v exgjhw frqvwudlqw fdq eh h{suhvvhg dv=
7|
W
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
W
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 | 3 n | 3 n7 |E + |n| +7,
6 Wkh iruhljq sulfh ohyho lv lpsolflwo| qrupdol}hg wr xqlw|1
7 Wklv dvvxpswlrq suhyhqwv wkh grphvwlf jryhuqphqw iurp froohfwlqj vhljqlrudjh uhyhqxh iurp URZ dv d
uhvxow ri vxusulvh lq dwlrq1 Lq Vhfwlrq 7/ wkh prgho lv prglhg wr doorz d olplwhg dprxqw ri xqfhuwdlqw|1
Jhqhudol}lqj wr d ixoo0vfdoh wzr frxqwu| prgho/ wkh uhvxowv zrxog krog txdolwdwlyho| dv orqj dv grphvwlf djhqwv
krog sursruwlrqdwho| pruh grphvwlf fxuuhqf| dvvhwv/ l1h1 h{klelw krph eldv1
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Wkh djhqw pd{lpl}hv wkh suhvhqw glvfrxqwhg ydoxh ri xwlolw|/ zkhuh xwlolw| frqwdlqv frq0
vxpswlrq dqg uhdo prqh| edodqfhv/9 vxemhfw wr wkh exgjhw frqvwudlqw/ htxdwlrq +7,/ dqg
wkh QSJ frqvwudlqw1 Wkh dvvxpswlrqv/ wkdw xwlolw| lv orjdulwkplf lq frqvxpswlrq dqg uhdo
prqh| edodqfhv: dqg wkdw wkh glvfrxqw udwh htxdov wkh lqwhuhvw udwh Ewc wrjhwkhu/ lpso| wkdw





















Htxdwlrq +9, vwdwhv wkdw dq djhqw*v h{shqglwxuhv rq frqvxpswlrq duh sursruwlrqdo wr wkh
uhdo ydoxh ri wkh djhqw*v uhvrxufhv1 Wkhvh lqfoxgh wkh ydoxh ri lqlwldo qdqfldo zhdowk soxv
wkh suhvhqw glvfrxqwhg ydoxh ri hqgrzphqw lqfrph dqg jryhuqphqw wudqvihuv1 Dgglwlrqdoo|/








Jryhuqphqw h{shqglwxuhv lqfoxgh wudqvihuv wr djhqwv dqg lqwhuhvw rq rxwvwdqglqj jryhuqphqw
erqgv1 Jryhuqphqw erqgv vrog wr grphvwlf djhqwv duh dvvxphg wr eh qrplqdo shushwxlwlhv
8 Wkh QSJ frqvwudlqw uhtxluhv wkdw wkh olplw eh qrq0qhjdwlyh1 Dgglwlrqdoo|/ dq rswlpl}lqj djhqw zrxog qrw
ohw wkh olplw eh srvlwlyh1
9 Wkh dvvxpswlrq wkdw xwlolw| frqwdlqv grphvwlf uhdo prqh| edodqfhv dqg qrw iruhljq uhdo prqh| edodqfhv lv
phdqw wr uh hfw wkh idfw wkdw prvw sxufkdvhv duh pdgh xvlqj rzq fxuuhqf|1
: Wkh ixqfwlrqdo irup lv  oqfw .+ 4 ,oqP w
V w = Wklv dvvxpswlrq vlpsolhv wkh dqdo|vlv e| pdnlqj h{shq0
glwxuh vkduhv frqvwdqw1 Krzhyhu/ wkh pdlq uhvxowv krog zlwk d pruh jhqhudo frqvwdqw uhodwlyh ulvn dyhuvlrq
vshflfdwlrq1
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ghqrplqdwhg lq grphvwlf fxuuhqf|1 Jryhuqphqw h{shqglwxuhv duh qdqfhg e| prqh| jurzwk/
jurzwk lq erqgv rxwvwdqglqj wr wkh sxeolf/ iruhljq h{fkdqjh uhvhuyh orvv/ dqg lqwhuhvw rq
iruhljq h{fkdqjh uhvhuyhv1 Iruhljq h{fkdqjh uhvhuyhv E8 duh rqh0shulrg/ iruhljq0fxuuhqf|0
ghqrplqdwhg erqgv/ zklfk sd| dq lqwhuhvw udwh ri w1 Wkh jryhuqphqw*v exgjhw frqvwudlqw/
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Dq htxdwlrq iru lqwhuwhpsrudo jryhuqphqw exgjhw edodqfh fdq eh ghulyhg/ e| wdnlqj wkh
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wudqvihuv/ htxlydohqwo| wkh suhvhqw ydoxh ri wkh sulpdu| vxusoxv lqfoxvlyh ri vhljqlrudjh/ htxdo
wkh lqlwldo ydoxh ri jryhuqphqw ghew/ lqfoxvlyh ri lqwhuhvw/ plqxv d olplw whup1 Zh dvvxph










D qhjdwlyh olplw zrxog lpso| wkdw wkh jryhuqphqw lv udlvlqj uhyhqxh zklfk lw qhyhu sodqv
wr vshqg1 Vlqfh wklv dsshduv xquhdvrqdeoh/ wklv ehkdylru lv uxohg rxw1 Krzhyhu/ zh gr qrw
dvvxph wkdw jryhuqphqw ehkdylru uxohv rxw d srvlwlyh olplw/ lq zklfk jryhuqphqw vshqgv
pruh uhyhqxh wkdq lw udlvhv1 Wklv lv ohiw iru wkh pdunhw143
< Wklv fdq eh ylhzhg dv wkh lqwhuhvw vdyhg iurp lvvxlqj prqh| lqvwhdg ri jryhuqphqw ghew1
43Wkh ixoo vljqlfdqfh ri wklv dvvxpswlrq zloo eh fohdu e| wkh hqg ri vhfwlrq 5161
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516 Frxqwu|
Wkh djhqw*v exgjhw frqvwudlqw/ htxdwlrq +7,/ dqg wkh jryhuqphqw*v exgjhw frqvwudlqw/ htxd0
wlrq +;,/ fdq eh djjuhjdwhg wr |lhog wkh frxqwu|*v exgjhw frqvwudlqw=
8| n 
W
| 'E nw 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n+ |S | +44,
Htxdwlrq +44, vwdwhv wkdw grphvwlf qhw iruhljq dvvhwv E8| n W
| lqfuhdvh dv wkh| hduq lqwhuhvw
dqg dv hqgrzphqw lqfrph soxv lqwhuhvw lqfrph h{fhhgv frqvxpswlrq h{shqglwxuhv1 Dq
h{suhvvlrq iru lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh fdq eh ghulyhg e| vxpplqj htxdwlrq









Vlqfh frqvxpswlrq lv frqvwdqw/ gxh wr htxdolw| ri lqwhuhvw dqg wlph suhihuhqfh/ htxdwlrq
+44,/ wrjhwkhu zlwk wkh dvvxpswlrq ri lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh +45,/ |lhog dq



















Htxdwlrq +46, vwdwhv wkdw/ xqghu wkh dvvxpswlrq ri lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh/
frqvxpswlrq lv sursruwlrqdo wr wkh frxqwu|*v uhvrxufhv1 Wkhvh lqfoxgh wkh lqlwldo ydoxh ri qhw
iruhljq dvvhwv/ lqfoxvlyh ri lqwhuhvw/ soxv wkh suhvhqw ydoxh ri wkh vwuhdp ri ixwxuh hqgrzphqwv1
Lw lv qhfhvvdu| wr mxvwli| wkh lpsrvlwlrq ri lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh1 Frq0






9'f / wkhq lqwhuwhpsrudo fxuuhqw
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ydoxh whupv wkdq wkh suhvhqw ydoxh ri wkh frxqwu|*v uhvrxufhv1 Zruog jrrgv pdunhw htxlole0
ulxp lpsolhv wkdw wkh vxp ri wkh wzr frxqwu| olplwv pxvw eh }hur/ uxolqj rxw d qrq0}hur olplw
whup iru wkh zruog/ exw qrw iru d frxqwu|1 Lq d wzr0frxqwu| zruog/ jrrgv pdunhw htxloleulxp
lpsolhv wkdw li rqh frxqwu| kdv d srvlwlyh olplw/ wkh rwkhu kdv dq htxdo qhjdwlyh olplw144
Zh fdq pdnh surjuhvv lq mxvwli|lqj wkh }hur olplw whup e| frpelqlqj wklv olplw/ jlyhq e|











Wklv uhtxluhv wkdw wkh suhvhqw ydoxh ri jryhuqphqw ghew jr wr }hur lq wkh olplw/ ru/ htxly0
dohqwo|/ lqwhuwhpsrudo jryhuqphqw exgjhw edodqfh1 Jrrgv pdunhw htxloleulxp/ wkhuhiruh/
uhtxluhv wkdw wkh vxp ri wkh olplw whupv iru jryhuqphqw ghew eh }hur1 Li rqh frxqwu| kdv d
srvlwlyh olplw/ wkh rwkhu pxvw kdyh dq htxdo qhjdwlyh olplw1 Rvhwwlqj qrq0}hur olplwv lpsolhv
wkdw wkh fuhglwru frxqwu| lv udlvlqj jryhuqphqw uhyhqxh iurp lwv rzq djhqwv iru wkh sxusrvh
ri wudqvihuulqj uhvrxufhv wr wkh ghewru frxqwu|1 Htxdwlrq +43, uxohv rxw wklv ehkdylru145
Wkhuhiruh/ jlyhq wkdw wkh djhqw vdwlvhv klv QSJ frqvwudlqw +htxdwlrq 8,/ dqg wkdw jryhuq0
phqwv gr qrw udlvh uhyhqxh zklfk wkh| gr qrw sodq wr vshqg +htxdwlrq 43,/ jrrgv pdunhwv
htxloleulxp uhtxluhv lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh +htxdwlrq 45,/ dqg lqwhuwhpsrudo
jryhuqphqw exgjhw edodqfh/ +htxdwlrq 47,1
44Vlpv +4<<7, xvhv jrrgv pdunhw htxloleulxp lq d forvhg hfrqrp| wr mxvwli| dq dqdorjrxv }hur olplw lq d
forvhg hfrqrp|1 Or|r +4<<;, dqg Gxsru +4<<<, vkrz wkdw devhqfh ri lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh
lv d vrxufh ri uhdo lqghwhuplqdf|1
45Dq dowhuqdwlyh srolf| wkdw zrxog uxoh rxw lqwhuwhpsrudo fxuuhqw dffrxqw lpedodqfh lv wkh dvvxpswlrq wkdw
d jryhuqphqw ehkdyhv wr uhtxluh wkh olplw ri wkh suhvhqw ydoxh ri lwv lqwhuhvw ehdulqj ghew wr eh }hur/ jlyhq
prqhwdu| srolf|1 Zlwk wklv srolf|/ jrrgv pdunhw htxloleulxp zrxog uhtxluh wkh suhvhqw ydoxh ri uhdo prqh|
lq hdfk frxqwu| vxp wr }hur1 Wkhuhiruh/ wkh olplw rq hdfk jryhuqphqw*v suhvhqw ydoxh ghew pxvw eh }hur1
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Lq htxloleulxp/ sulfhv +khuh/ wkh h{fkdqjh udwh dqg wkh sulfh ri orqj0whup erqgv, pxvw
dgmxvw vxfk wkdw wkh jrrgv pdunhw fohduv1 Jrrgv pdunhw htxloleulxp/ wrjhwkhu zlwk jry0
huqphqw ehkdylru/ dvvxuh wkdw wkh suhvhqw ydoxh ri jryhuqphqw ghew lv }hur lq wkh olplw1
Khqfh/ wklv lv d vfdo wkhru| ri wkh h{fkdqjh udwh/ dqdorjrxv wr wkh vfdo wkhru| ri
wkh sulfh ohyho +Ohhshu/ 4<<4/ Zrrgirug 4<<7/ 4<<8/ Vlpv 4<<7,1 Wkh wkhru| frxog dovr
eh odehohg d fxuuhqw dffrxqw wkhru| ri wkh h{fkdqjh udwh/ vlqfh lqwhuwhpsrudo jryhuqphqw
exgjhw edodqfh lv htxlydohqw wr lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh1 Uhtxlulqj wkdw sulfhv
htxloleudwh dq djhqw*v frqvxpswlrq iurp htxdwlrq +9,/ zlwk frqvxpswlrq qhfhvvdu| iru lq0
whuwhpsrudo fxuuhqw dffrxqw edodqfh iurp htxdwlrq +46,/ lv lghqwlfdo wr uhtxlulqj wkdw sulfhv
vdwlvi| lqwhuwhpsrudo jryhuqphqw exgjhw edodqfh/ htxdwlrq +47,146
6 Htxloleulxp H{fkdqjh Udwh Ghwhuplqdwlrq
Wkh suhylrxv vhfwlrq hvwdeolvkhg wkdw lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh dqg/ htxlyd0
ohqwo|/ lqwhuwhpsrudo jryhuqphqw exgjhw edodqfh/ pxvw krog zkhq wkh jrrgv pdunhw lv lq
htxloleulxp1 Dq htxloleulxp lv ghqhg dv wlph sdwkv iru S|/ |c8 |/  |c W
|/4 | c7 | cdqg |/
jlyhq ydoxhv iru 3c8 3/ 3c W
3 / dqg wlph sdwkv iru | dqg +|/ vxfk wkdw htxdwlrqv +9,
dqg +46, iru frqvxpswlrq duh vdwlvhg/47 htxdwlrq +:, iru uhdo prqh| ghpdqg lv vdwlvhg/48
htxdwlrqv +5, dqg +6, krog/ dqg exgjhw frqvwudlqwv/ +7,/ +44,/ dqg +;,/ duh vdwlvhg1






 f lqwr wkh uhvxowlqj htxdwlrq dqg uhduudqjh wr h{suhvv frqvxpswlrq dv htxdwlrq
+46,1
47Wklv uhtxluhv wkdw wkh uvw rughu frqglwlrq iru frqvxpswlrq/ wrjhwkhu zlwk wkh djhqw*v QSJ frqvwudlqw dqg
lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh +htxlydohqwo| lqwhuwhpsrudo jryhuqphqw exgjhw edodqfh dqg jrrgv
pdunhw htxoleulxp, eh vdwlvhg1
48Wklv uhtxluhv wkh uvw rughu frqglwlrq rq prqh|/ prqh| pdunhw htxoleuxlp/ dqg wkh djhqw*v QSJ frqvwudlqw
eh vdwlvhg1
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Hlwkhu wkh wzr h{suhvvlrqv iru frqvxpswlrq/ htxdwlrqv +9, dqg +46,/ ru wkh jryhuqphqw*v
lqwhuwhpsrudo exgjhw frqvwudlqw/ htxdwlrqv +<, dqg +4:,/ fdq eh xvhg wr xqghuvwdqg wkh ixq0
gdphqwdov ghwhuplqlqj wkh froodsvh ri {hg h{fkdqjh udwh uhjlphv lq htxloleulxp1 Frqvlghu
wkh wzr h{suhvvlrqv iru frqvxpswlrq/ uvw1 Jlyhq wkh vshflfdwlrq ri xwlolw|/49 dqg dvvxplqj
wkdw djhqwv vdwlvi| wkhlu qr Srq}l jdph frqvwudlqw/ frqvxpswlrq lv jlyhq e| htxdwlrq +9,1
Wklv vwdwhv wkdw frqvxpswlrq pxvw eh sursruwlrqdo wr wkh uhdo ydoxh ri wkh djhqw*v uhvrxufhv1
Wkhvh lqfoxgh wkh ydoxh ri lqlwldo qdqfldo zhdowk soxv wkh suhvhqw ydoxh ri hqgrzphqwv dqg
jryhuqphqw wudqvihuv1 Rq wkh rwkhu kdqg/ jryhuqphqw ehkdylru holplqdwlqj Srq}l jdphv
ehwzhhq jryhuqphqwv/ wrjhwkhu zlwk jrrgv pdunhw htxloleulxp/ lpsolhv wkdw frqvxpswlrq lv
jlyhq e| htxdwlrq +46,1 Wklv uhtxluhv wkdw frqvxpswlrq eh sursruwlrqdo wr wkh uhdo ydoxh
ri wkh frxqwu|*v uhvrxufhv1 Wkhvh lqfoxgh wkh uhdo ydoxh ri lqlwldo qhw iruhljq dvvhwv soxv
wkh suhvhqw ydoxh ri hqgrzphqwv1 Wkhvh wzr h{suhvvlrqv iru frqvxpswlrq pxvw eh htxdo lq
htxloleulxp1
Frqvlghu wkh lpsolfdwlrqv ri wkh wzr frqvxpswlrq h{suhvvlrqv iru wkh fxuuhqw dqg ixwxuh
ydoxhv ri wkh h{fkdqjh udwh1 Wkh lqwhuwhpsrudo fxuuhqw dffrxqw h{suhvvlrq iru frqvxpswlrq/
htxdwlrq +46,/ frqwdlqv rqo| uhdo yduldeohv/ dqg/ wkhuhiruh/ fdq eh xvhg wr ghwhuplqh wkh
htxloleulxp ydoxh ri frqvxpswlrq/ lqghshqghqw ri qrplqdo yduldeohv1 \hw/ htxdwlrq +9, iru
frqvxpswlrq pxvw dovr eh vdwlvhg1 Lw frqwdlqv qrplqdo yduldeohv/ sduwlfxoduo| suhvhqw dqg
ixwxuh ydoxhv iru wkh h{fkdqjh udwh1 Fxuuhqw dqg ixwxuh ydoxhv iru wkh h{fkdqjh udwh ghwhu0
plqh wkh djhqw*v uhdo ydoxh ri zhdowk dqg wkhuhiruh klv frqvxpswlrq ghpdqg1 Wkh fxuuhqw
49Frqvwdqw h{shqglwxuh vkduhv vlpsolhv h{solflw vroxwlrq/ exw wkh qdwxuh ri wkh uhvxowv vkrxog qrw fkdqjh
zlwk pruh jhqhudo xwlolw|1
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h{fkdqjh udwh/ 7fc gluhfwo| ghwhuplqhv wkh uhdo ydoxh ri qrplqdo dvvhwv1 Olnhzlvh/ wkh sulfh
ri orqj0whup erqgv/ 4fc ghshqgv rq ixwxuh h{fkdqjh udwhv1 Wkhuhiruh/ lq htxloleulxp/ wkh
vhtxhqfh ri h{fkdqjh udwhv/ zklfk ghwhuplqh wkh lqlwldo ydoxh ri wkh djhqw*v zhdowk/ pxvw
htxdwh wkh h{suhvvlrqv iru frqvxpswlrq lq htxdwlrqv +46, dqg +9,1 D {hg h{fkdqjh udwh
v|vwhp lv yldeoh lq wkh orqj0uxq xqghu wzr frqglwlrqv1 Iluvw/ wkh h{fkdqjh udwh pxvw qrw
eh h{shfwhg wr fkdqjh/ dv uh hfwhg lq wkh sulfh ri orqj0whup erqgv1 Vhfrqg/ wkh shjjhg h{0
fkdqjh udwh/ wrjhwkhu zlwk frqvwdqw h{shfwhg ixwxuh lqwhuhvw udwhv/ pxvw |lhogv frqvxpswlrq/
iurp htxdwlrq +9,/ htxdo wr frqvxpswlrq uhtxluhg iru lqwhuwhpsrudo fxuuhqw dffrxqw edodqfh/
htxdwlrq +46,1 Khqfh/ wklv surylghv d fxuuhqw dffrxqw wkhru| ri wkh orqj0uxq yldelolw| ri d
shjjhg h{fkdqjh udwh1
Sursrqhqwv ri wkh vfdo wkhru| ri wkh sulfh ohyho hpskdvl}h htxdwlrqv +<, dqg +47, dv
ghwhuplqlqj qrplqdo sulfhv +lq wklv prgho/ 7f dqg 4f wkdw |lhog lqwhuwhpsrudo jryhuqphqw
exgjhw edodqfh +Ohhshu 4<<4/ Vlpv 4<<7/ Zrrgirug 4<<7/ 4<<8,1 Htxloleulxp lv htxlydohqwo|
ghqhg/ vxevwlwxwlqj htxdwlrqv +<, dqg +47, lq sodfh ri +9,1 Htxdwlrqv +<, dqg +47, uhtxluh
wkdw wkh lqlwldo ydoxh ri jryhuqphqw ghew htxdo wkh suhvhqw ydoxh ri ixwxuh sulpdu| vxusoxvhv/
lqfoxvlyh ri vhljqlrudjh uhyhqxh1 Wkhuhiruh/ d {hg h{fkdqjh udwh v|vwhp lv yldeoh lq wkh
orqj uxq li wkh h{fkdqjh udwh/ dv uh hfwhg lq wkh sulfh ri orqj0whup erqgv/ lv qrw h{shfwhg
wr fkdqjh/ dqg li wkh suhvhqw ydoxh ri sulpdu| vxusoxvhv/ lqfoxvlyh ri vhljqlrudjh/ htxdov wkh
ydoxh ri lqlwldo jryhuqphqw ghew dw wkh shjjhg h{fkdqjh udwh1 Khqfh/ orqj0uxq h{fkdqjh udwh
yldelolw| lv fuxfldoo| ghwhuplqhg e| vfdo srolf|/ dqg wklv ehfrphv d vfdo wkhru| ri wkh
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orqj0uxq yldelolw| ri d shjjhg h{fkdqjh udwh14: Lw lv vkrzq ehorz/ wkdw zkloh vfdo srolf|
ghwhuplqhv orqj0uxq yldelolw|/ prqhwdu| srolf|/ ghqhg dv wkh frpsrvlwlrq ri jryhuqphqw
ghew/ ghwhuplqhv wkh wlplqj dqg fkdudfwhulvwlfv ri wkh fulvlv14;
Lq vxppdu|/ wkh h{fkdqjh udwh/ htxlydohqwo| wkh sulfh ohyho/ ghwhuplqhv wkh glvwulexwlrq
ri zhdowk ehwzhhq wkh sulydwh dqg jryhuqphqw vhfwruv1 Lq htxloleulxp/ wkh h{fkdqjh udwh lv
ghwhuplqhg vxfk wkdw wkh sulydwh vhfwru ehkdyhv lq dffrugdqfh zlwk wkh frxqwu|*v lqwhuwhpsr0
udo fxuuhqw dffrxqw/4< dqg wkh jryhuqphqw vhfwru ehkdyhv lq dffrugdqfh zlwk lqwhuwhpsrudo
vfdo edodqfh1 Lq d fhuwdlqw| zruog/ lq zklfk wkh sulfh ri orqj0whup erqgv lv qrw h{shfwhg wr
fkdqjh dqg lq zklfk wkh shjjhg h{fkdqjh udwh lv wkh htxloleulxp udwh/ wkhuh lv qr srvvlelolw|
ri dq h{fkdqjh udwh fulvlv1 Wr lqwurgxfh wkh srvvlelolw| ri d fulvlv/ lw lv qhfhvvdu| wr lqwurgxfh
vkrfnv/ zklfk uhtxluh dq htxloleulxp uhglvwulexwlrq ri zhdowk ehwzhhq wkh sulydwh dqg sxeolf
vhfwruv1 Vxfk vkrfnv fkdqjh wkh suhvhqw ydoxh ri sulpdu| vxusoxvhv dqg fdxvh htxloleulxp
h{fkdqjh udwh fulvhv1
4:L wkdqn wzr dqrq|prxv uhihuhhv iru srlqwlqj wklv rxw wr ph1 Wkhuh lv rqh fdvh lq zklfk vfdo srolf| pljkw qrw
eh frqvlghuhg wkh fdxvh ri h{fkdqjh udwh fulvhv1 Li wkh vfdo dxwkrulw| ydolgdwhv dq| sulfh ohyho e| dgmxvwlqj
lwv sulpdu| vxusoxvhv wr wkh h{lvwlqj ydoxh ri jryhuqphqw ghew/ wkhq hlwkhu prqhwdu| srolf| dorqh pxvw
ghwhuplqh sulfhv +Ohhshu 4<<4, ru sulfhv ehfrph lqghwhuplqdwh +Vlpv 4<<7 dqg Zrrgirug 4<<7,1 Frfkudqh
dujxhv vwurqjo| +4<<;d/e, wkdw wklv fdvh lv qrw hpslulfdoo| uhyhydqw/ dqg lw lv qrw h{solflwo| frqvlghuhg khuh1
4;Xvlqj d forvhg hfrqrp| iudphzrun/ Frfkudqh +4<<; d/e, vkrzv wkdw wkh suhvhqfh ri orqj0whup erqgv lv
lpsruwdqw lq jlylqj wkh jryhuqphqw wkh delolw| wr wudgh0r fxuuhqw dqg ixwxuh lq dwlrq1 Lq wkh devhqfh
ri orqj0whup/ grphvwlf0fxuuhqf|0ghqrplqdwhg erqgv/ vfdo srolf| pdwwhuv ghwhuplqhv hyhu| dvshfw ri dq
h{fkdqjh udwh fulvhv1
4<Li wkh grphvwlf frxqwu| lv hlwkhu d qhw ghewru ru d qhw fuhglwru lq grphvwlf0fxuuhqf| ghqrplqdwhg dvvhwv/
wkhq h{fkdqjh udwh fkdqjhv dovr wudqvihu zhdowk ehwzhhq frxqwulhv1 Wklv fkdqqho lv rplwwhg khuh wr irfxv rq
wkh uroh ri wkh h{fkdqjh udwh lq wudqvihulqj zhdowk ehwzhhq vhfwruv zlwklq d frxqwu|1
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7 H{fkdqjh Udwh Fulvhv
Lq wklv vhfwlrq/ zh dvvxph wkdw ohyho ri jryhuqphqw wudqvihuv E lv d udqgrp yduldeoh1
Vshflfdoo|/ wudqvihuv hyroyh dffruglqj wr=
| ' |3 n T El|3n{ |
Wklv uhtxluhv wkdw wudqvihuv htxdo wkhlu ydoxh lq wkh suhylrxv shulrg/ soxv d ghwhuplqlvwlf
ihhgedfn whup dT El|3oc zkhuhe| wkh jryhuqphqw fdq dgmxvw fxuuhqw wudqvihuv lq uhvsrqvh
wr dq| yduldeoh frqwdlqhg lq wkh vhw l|3/ dqg d vwrfkdvwlf whup E{|1 Wkh vwrfkdvwlf whup
kdv d phdq ri }hur dqg d vpdoo suredelolw| ri ghyldwlqj iurp }hur1 Wkhuhiruh/ lq wkh devhqfh
ri jryhuqphqw ihhgedfn dT El|3'f o / ixwxuh wudqvihuv duh h{shfwhg wr wdnh rq wkhlu fxuuhqw
ydoxh/ dqg dq| fkdqjh lq wudqvihuv lv h{shfwhg wr eh shupdqhqw1 Krzhyhu/ wkh ihhgedfn
whup grhv doorz wkh jryhuqphqw wr rvhw fxuuhqw vkrfnv lq ghwhuplqlqj wkh ixwxuh ydoxh ri
wudqvihuv1
Lqlwldoo|/ wkh hfrqrp| lv dvvxphg wr eh lq dq htxloleulxp lq zklfk qr yduldeoh lv h{shfwhg
wr fkdqjh1 Iurp wkh jryhuqphqw*v exgjhw frqvwudlqw/ htxdwlrq +;,/ wklv lpsolhv f n
3
7 7 '
w83Zh frqvlghu dowhuqdwlyh w|shv ri htxloleuld srvvleoh zkhq  lqfuhdvhv e| { dw wlph }hur1
Zh dvvxph wkdw srolf|/ frqglwlrqdo rq wkh fkdqjh lq wudqvihuv/ lv nqrzq1 Wkh fkdudfwhulvwlfv
ri wkh h{fkdqjh udwh fulvlv/ lqghhg/ zkhwkhu wkhuh lv d fulvlv dw doo/ ghshqg rq jryhuqphqw
srolf|1 Zh dqdo|}h wkh fdvh lq zklfk wkh vfdo dxwkrulw| fkrrvhv wr ohw wkh lqfuhdvh lq
wudqvihuv eh shupdqhqw/ wkhuhe| lqfuhdvlqj wkh suhvhqw ydoxh ri wudqvihuv1 Iurp htxdwlrqv
+<, dqg +47,/ wkh fxuuhqw ydoxhv iru wkh h{fkdqjh udwh dqg wkh sulfh ri orqj0whup erqgv
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duh qr orqjhu htxloleulxp ydoxhv diwhu d shupdqhqw lqfuhdvh lq wudqvihuv1 Dqg wkhuh lv qr
prqhwdu| srolf| zklfk fdq uhvwruh htxloleulxp vwdwxv wr wkhvh yduldeohv dw wkhlu fxuuhqw
ohyhov1 Wkhuhiruh/ dq lqfuhdvh lq wkh suhvhqw ydoxh ri sulpdu| vxusoxvhv lpsolhv dq lqhylwdeoh
h{fkdqjh udwh fulvlv1 Krzhyhu/ lq wkh suhvhqfh ri orqj0whup jryhuqphqw erqgv/ prqhwdu|
srolf| grhv ghwhuplqh wkh fkdudfwhulvwlfv ri wkh fulvlv/ wkdw lv/ lwv wlplqj dqg wkh pdjqlwxgh
ri wkh froodsvh0shulrg ghsuhfldwlrq1
Wkh iroorzlqj vhfwlrqv ghvfuleh h{fkdqjh udwh fulvhv zlwk fkdudfwhulvwlfv/ zklfk glhu eh0
fdxvh ri dowhuqdwlyh/ nqrzq prqhwdu| srolf| uhvsrqvhv wr wkh wlph }hur lqfuhdvh lq wudqvihuv1
Lq doo fdvhv/ wkh wlph }hur lqfuhdvh lq wudqvihuv lv dvvxphg wr eh shupdqhqw1 Wkh rqo| xqfhu0
wdlqw| lq wkh hfrqrp| lv wkh vpdoo suredelolw| wkdw wkhuh pljkw eh dqrwkhu fkdqjh lq wudqvihuv
lq wkh ixwxuh/ exw wkh h{shfwhg ixwxuh fkdqjh lv }hur1 Iru wkh dqdo|vlv/ zh dvvxph qr ixuwkhu
fkdqjh lv uhdol}hg1 Vlqfh wklv sduwlfxodu irup ri xqfhuwdlqw| kdv qr hhfw rq wkh suhvhqw ydoxh
ri uhvrxufhv dydlodeoh iru frqvxpswlrq/ wkh prgho h{klelwv fhuwdlqw| htxlydohqfh h{fhsw iru
wkh sulfh ri orqj0whup erqgv1 Xqghu wkh dvvxpswlrq wkdw wkh suredelolw| ri d ixwxuh fkdqjh
lq wudqvihuv lv vpdoo/ wkh hhfw ri xqfhuwdlqw| rq orqj0whup erqg sulfhv lv qhjoljleoh1 Lq wkh
lqwhuhvw ri surylglqj d prgho zlwk forvhg irup vroxwlrqv/ zh ljqruh wklv qhjoljleoh hhfw/ dqg
dqdo|}h d prgho zklfk lv fkdudfwhul}hg e| shuihfw iruhvljkw diwhu wkh lqlwldo vrfn1 Frqvlghu/
uvw/ prqhwdu| srolf| zklfk fuhdwhv lqvwdqwdqhrxv froodsvh1
714 Lqvwdqwdqhrxv Froodsvh
Wkh prqhwdu| dxwkrulw| fdq fkrrvh wr whuplqdwh wkh h{fkdqjh udwh shj dw wkh wlph ri wkh
srolf| glvwxuedqfh1 Dvvxph wkdw wkh prqhwdu| dxwkrulw| hqgv iruhljq h{fkdqjh pdunhw lq0
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whuyhqwlrq/ dqg doorzv wkh fkdqjh lq wudqvihuv wr eh qdqfhg zlwk jurzwk ri prqh| dqg qrp0
lqdo jryhuqphqw erqgv dw htxdo frqvwdqw udwhv ri #f1 Wklv |lhogv d srvw0froodsvh vwdwlrqdu|
htxloleulxp lq zklfk iruhljq h{fkdqjh uhvhuyhv duh frqvwdqw/ srvw0froodsvh lq dwlrq dqg gh0
suhfldwlrq duh frqvwdqw dw #f/ dqg wkh qrplqdo lqwhuhvw udwh lv frqvwdqw dw E n wEn#f







zkhuh d En lv xvhg wr ghqrwh wkh ydoxh ri d sulfh wkh lqvwdqw diwhu wkh vkrfn1
Wkh mxps lq wkh h{fkdqjh udwh fdq eh fdofxodwhg dv wkh idoo lq wkh lqlwldo ydoxh ri jryhuq0
phqw ghew qhfhvvdu| wr pdwfk wkh lqfuhdvh lq wkh suhvhqw ydoxh ri wudqvihuv153 Wklv surylghv
d sulydwh zhdowk uhgxfwlrq wr rvhw wkh lqfuhdvh lq suhvhqw0ydoxh wudqvihuv dqg htxlydohqwo|
uhgxfhv wkh jryhuqphqw*v ghew lq dffrug zlwk wkh uhgxfwlrq lq wkh suhvhqw ydoxh ri sulpdu|
vxusoxvhv/ dvvxulqj jrrgv pdunhw htxloleulxp1 Xvlqj htxdwlrqv +<, dqg +47, wrjhwkhu zlwk







duh frqvwdqw lq htxloleulxp/ wkh h{fkdqjh udwh
















zkhuh 7 7 lv wkh shjjhg h{fkdqjh udwh1 Qrwh wkdw wkh kljkhu lv srvw0froodsvh lq dwlrq/ wkh
orzhu lv wkh sulfh ri orqj0whup erqgv dqg wkh vpdoohu wkh mxps lq wkh fxuuhqw h{fkdqjh udwh1
Wkhuhiruh/ htxdwlrq +48, lv wkh frqvwudlqw/ zklfk jrrgv pdunhw htxloleulxp sodfhv rq wkh











c wkhq jrrgv pdunhw htxloleulxp ghwhuplqhv
53Wklv uhtxluhv xvlqj hlwkhu htxdwlrq +<,/ +:,/ dqg +46,/ ru htxdwlrqv +9, dqg +46,1
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E#fc dqg ylfh yhuvd1 Wkh idfw wkdw prqhwdu| srolf| fdqqrw ghwhuplqh erwk kljkoljkwv wkh
uroh ri vfdo srolf| lq fdxvlqj wkh fulvlv1
Rshq pdunhw rshudwlrqv pxvw vxssruw wkh fkrlfh vxfk wkdw dq djhqw*v h{shqglwxuhv rq















Wkhuhiruh/ htxdwlrqv +48, dqg +49, sodfh wzr frqvwudlqwv rq wkuhh yduldeohv/ 7f
7 7 c# f/d q g f1
Dw rqh h{wuhph/ d srolf| ri qr srvw0froodsvh lq dwlrq E#f 'f lpsolhv wkdw rshq pdunhw






7 w3 nE nw 3 
w3 nE nw





zlwk wkh ghsuhfldwlrq jlyhq e| wkh whup lq eudfnhwv154










3  E n w 7 7{
c
Zlwk wklv ydoxh ri #f dqg qr h{fkdqjh udwh mxps/ htxdwlrq +49, uhtxluhv wkdw rshq pdunhw
rshudwlrqv vhw prqh| dw=
f ' 3
3  7 7{
3

Qrwh wzr fkdudfwhulvwlfv ri wkhvh uhvxowv1 Iluvw/ htxdwlrq +48, vkrzv wkdw wkh prqhwdu|
dxwkrulw| fdq fkrrvh d srolf| lq zklfk wkhuh lv qr frqwhpsrudqhrxv h{fkdqjh udwh ghsuhfl0
dwlrq/ rqo| li wkh ydoxh ri lwv orqj0whup erqgv h{fhhgv wkh suhvhqw ydoxh ri wkh lqfuhdvh lq




49D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
wudqvihu sd|phqwv/ wkdw lv li




Rwkhuzlvh/ d idoo lq wkh ydoxh ri orqj0whup erqgv +zlwk 4
n
f  f,f d q q r wj h q h u d w hdz h d o w k
hhfw ri vx!flhqw pdjqlwxgh1 Lq wkh vshfldo fdvh lq zklfk wkhuh duh qr orqj0whup erqgv/
wkh mxps lq wkh fxuuhqw h{fkdqjh udwh pxvw surylgh wkh ixoo zhdowk hhfw1 Wklv lv jlyhq e|
htxdwlrq +48, zlwk 3 'f / dqg prqhwdu| srolf| sod|v qr uroh lq ghwhuplqlqj lwv pdjqlwxgh1
Wklv fdvh lv suredeo| uhohydqw iru pdq| vpdoo hfrqrplhv zklfk kdyh h{shulhqfhg fulvhv/ lq
zklfk jryhuqphqw ghew lv riwhq vkruw0whup155 Vhfrqg/ qrwh wkdw zlwk vx!flhqw orqj0whup
jryhuqphqw erqgv/ wkh {hg udwh fdq froodsvh zlwkrxw shupdqhqw srvw0froodsvh prqhwdu|
h{sdqvlrq dqg lq dwlrq1 Wkh lqvwdqwdqhrxv ghsuhfldwlrq fdq surylgh wkh ixoo zhdowk hhfw
qhfhvvlwdwhg e| wkh vfdo fkdqjh1
Wr vxppdul}h/ frqvlghu wkh fkdudfwhulvwlfv ri dq h{fkdqjh udwh fulvlv/ lq uhvsrqvh wr
dq xqh{shfwhg lqfuhdvh lq wkh suhvhqw ydoxh ri jryhuqphqw wudqvihuv/ wkdw duulyhv frqwhp0
srudqhrxvo| zlwk wkh vkrfn1 Vlqfh wkh vkrfn wr wudqvihuv lv d vxusulvh/ wkh h{fkdqjh udwh
froodsvh lv d vxusulvh dqg lv qrw suhfhghg e| d vshfxodwlyh dwwdfn1 \hw/ wkh fulvlv lv fdxvhg
e| ixqgdphqwdov1 Wkh prqhwdu| dxwkrulw| uhdfwv wr wkh lqfuhdvh lq wkh h{shfwhg suhvhqw
ydoxh ri wudqvihuv e| whuplqdwlqj iruhljq h{fkdqjh pdunhw lqwhuyhqwlrq/ wkhuhe| hqglqj wkh
shj1 D zhdowk hhfw ri wkh dssursuldwh pdjqlwxgh/ wr pdlqwdlq frqvxpswlrq dw wkh ohyho
iru jrrgv pdunhw htxloleulxp dqg/ htxlydohqwo|/ wr uhgxfh jryhuqphqw ghew lq dffrug zlwk
55Lq wkhvh vpdoo frxqwulhv/ jryhuqphqw ghew lv dovr riwhq ghqrplqdwhg lq iruhljq fxuuhqf|/ pdnlqj lw xvhohvv
iru wkh vpdoo frxqwu|*v dwwhpswv wr xvh prqhwdu| srolf| wr ghwhuplqh wkh fkdudfwhulvwlfv ri wkh h{fkdqjh udwh
froodsvh1 Or|r +4<<;, frqvlghuv h{fkdqjh udwh ghwhuplqdwlrq lq d wzr frxqwu| prgho lq zklfk frxqwulhv fdq
lvvxh ghew ghqrplqdwhg lq iruhljq fxuuhqf|1
4:D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
wkh ghfuhdvh lq suhvhqw ydoxh vxusoxvhv/ lv fuhdwhg zlwk d frpelqdwlrq ri d fxuuhqw h{fkdqjh
udwh ghsuhfldwlrq dqg h{shfwhg ixwxuh ghsuhfldwlrq1 Rshq0pdunhw rshudwlrqv/ dqg khqfh/
prqhwdu| srolf|/ ghwhuplqh wkh frpelqdwlrq1 Wkh fulvlv rffxuv ehfdxvh wkh vfdo dxwkrulw|
doorzv wkh vkrfkdvwlf vkrfn wr dhfw wkh h{shfwhg suhvhqw ydoxh ri sulpdu| vxusoxvhv lqfox0
vlyh ri vhljqlrudjh1 Wkh fkdudfwhulvwlfv ri wkh fulvlv/ lwv wlplqj dqg wkh pdjqlwxgh ri wkh
ghsuhfldwlrq/ duh ghwhuplqhg e| prqhwdu| srolf|1
715 Srvwsrqhg froodsvh
Li wkh jryhuqphqw kdv d vx!flhqw txdqwlw| ri orqj0whup erqgv rxwvwdqglqj/ wkhq wkh prqh0
wdu| dxwkrulw| fdq fkrrvh wr srvwsrqh h{fkdqjh udwh froodsvh e| ohwwlqj wkh sulfh ri orqj0whup
erqgv idoo wr surylgh d zhdowk hhfw ri wkh dssursuldwh pdjqlwxgh1 Wkh idoo lq wkh uhdo ydoxh
ri erqgv pxvw htxdo wkh suhvhqw ydoxh ri qhz wudqvihuv1 Zlwk qr frqwhpsrudqhrxv ghsuhfl0










D qhfhvvdu| frqglwlrq iru srvwsrqhg froodsvh wr eh dq htxloleulxp lv 4
n
f  f
Qrwh wkdw wkh idoo lq wkh sulfh ri orqj0whup erqgv lpsolhv d ixwxuh lqfuhdvh lq h{fkdqjh
udwhv/ dqg/ wkhuhiruh/ d ixwxuh h{fkdqjh udwh fulvlv1 Djdlq/ wkh fkdudfwhulvwlfv ri wkh fulvlv/
erwk wkh wlplqj dqg wkh pdjqlwxgh ri wkh ghsuhfldwlrq/ duh ghwhuplqhg e| prqhwdu| srolf|1
Vlqfh prqhwdu| srolf|/ frqglwlrqdo rq wkh lqfuhdvh lq wudqvihuv/ lv nqrzq/ dqg vlqfh erwk wkh
h{shfwhg dqg uhdol}hg ixwxuh lqfuhdvh lq wudqvihuv lv }hur/ wkh htxloleulxp sdwk lv d shuihfw
iruhvljkw sdwk1
4;D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
Wr slq grzq wkh fkdudfwhulvwlfv ri wkh fulvlv/ lw lv qhfhvvdu| wr vroyh iru wkh sulfh ri orqj
whup erqgv lq wkh shulrg ehiruh froodsvh dqg lq wkh shulrg ri froodsvh1 Ohwwlqj A ghqrwh wkh
shulrg ri h{fkdqjh udwh froodsvh/ dqg xvlqj wkh ghqlwlrq ri 4c j l y h qe |h t x d w l r q+ 4 , /w k h















Htxdwlqj wkh wzr h{suhvvlrqv iru 4
n
f / dqg vroylqj iru wkh erqg sulfh lq wkh shulrg sulru wr
h{fkdqjh udwh froodsvh |lhogv=
4A3 '




Dvvxplqj wkdw jurzwk udwhv ri prqh| dqg h{fkdqjh udwhv diwhu wkh froodsvh duh jlyhq e| wkh















4A3 'n4 A +53,
Frpelqlqj +4;,/ +4<,/ dqg +53, |lhogv dq htxdwlrq/ lpsrvhg e| jrrgv pdunhw htxloleulxp/





lq wkh shulrg ri froodsvh/ wkh srvw0froodsvh










E n wEn# A
iru A   +54,
4<D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
Qrwh vhyhudo lpsolfdwlrqv ri wklv htxdwlrq1 Iluvw/ wkh wlph wr froodsvh/ A/f d q q r we hw r ro d u j h
vlqfh wkh sulfh ri orqj0whup jryhuqphqw erqgv/ jlyhq e| htxdwlrq +4;,/ fdqqrw idoo ehorz
}hur1 Prqhwdu| srolf| fdq srvwsrqh froodsvh rqo| li wkhuh h{lvwv d vx!flhqw txdqwlw| ri
orqj0whup erqgv/ vxfk wkdw/ dv jryhuqphqw ghew lqfuhdvhv ryhu wkh shulrgv sulru wr froodsvh
E|	A / wkh sulfh ri orqj0whup erqgv fdq idoo1 Wklv doorzv wkh uhdo ydoxh ri jryhuqphqw
ghew wr uhpdlq frqvwdqw dw wkh shjjhg h{fkdqjh udwh +iurp htxdwlrq <,1 Wkhuhiruh/ wkhuh lv
dq xsshu olplw rq wkh wlph wr froodsvh/ dqg wklv lv ghwhuplqhg e| wkh txdqwlw| ri orqj0whup
jryhuqphqw erqgv1 Iruhljq h{fkdqjh uhvhuyhv gr qrw ghwhuplqh wkh xsshu erxqg rq wkh wlph
wr froodsvh ehfdxvh wkh prqhwdu| dxwkrulw| fdq dozd|v vhoo lwv r!fldo kroglqjv ri jryhuqphqw
erqgv wr rewdlq dgglwlrqdo uhvhuyhv iru shjjlqj wkh udwh1
Vhfrqg/ wkh orqjhu froodsvh lv srvwsrqhg/ wkh odujhu lv srvw0froodsvh lq dwlrq iru d jlyhq
ghsuhfldwlrq/ dqg wkh odujhu lv ghsuhfldwlrq/ iru d jlyhq srvw0froodsvh lq dwlrq1 Wklv lv qhf0






lv wkh glvfrxqwhg ydoxh ri ixwxuh qrplqdo lqwhuhvw
udwhv1 Wkh orqjhu wkh lqfuhdvh lq qrplqdo lqwhuhvw udwhv lv srvwsrqhg/ wkh odujhu wkh lqfuhdvh
pxvw eh wr jhqhudwh d idoo lq wlph }hur erqg sulfhv ri wkh qhfhvvdu| pdjqlwxgh1
Ilqdoo|/ qrwh wkdw wkh prqhwdu| dxwkrulw| fdq fkrrvh wzr ri wkh wkuhh yduldeohv/ vxemhfw wr
uhvwulfwlrqv lpsrvhg e| jrrgv pdunhw htxloleulxp1 Jlyhq wkhvh fkrlfhv/ pdunhw htxloleulxp/
uhsuhvhqwhg e| htxdwlrq +54,/ ghwhuplqhv wkh wklug1 Uhvwulfwlrqv lpsrvhg e| jrrgv pdunhw
htxloleulxp rq prqhwdu| fkrlfhv/ +htxdwlrq 54,/ duh wkdw A p x v wq r we hw r ro d u j h /d q gw k d w





ru E n #A pxvw eh doorzhg wr dgmxvw1
Ehorz/ glhuhqw dvvxpswlrqv derxw prqhwdu| srolf| duh pdgh wr looxvwudwh ghod|hg fulvhv
53D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
zlwk glhulqj fkdudfwhulvwlfv1 Wkh uvw wzr prghov xvh wkh txdqwlw| ri iruhljq h{fkdqjh
uhvhuyhv dv ghwhuplqdqwv ri froodsvh wlph/ vlqfh vxfk prghov duh frpprq lq wkh olwhudwxuh1
Zh dovr glvfxvv prghov lq zklfk froodsvh wlplqj lv qrw gxh wr uhvhuyhv1
71514 D Nuxjpdq prgho
Wr xqghuvwdqg wkh hhfwv ri prqhwdu| srolf| rq wkh fkdudfwhulvwlfv ri wkh fulvlv/ lw lv xvhixo
wr ehjlq zlwk dq h{dpsoh idploldu iurp wkh h{fkdqjh udwh froodsvh olwhudwxuh1 Frqvlghu wkh
Nuxjpdq +4<:<,/ Iorrg 0 Jduehu +4<;7, vfhqdulr +khuhdiwhu NIJ,/ lq zklfk wkh jryhuqphqw
uhohqwohvvo| lvvxhv grphvwlf fuhglw wr qdqfh d ghflw1 Wkh udwh ri jurzwk ri grphvwlf fuhglw
lv dq h{rjhqrxv frqvwdqw erwk ehiruh dqg diwhu wkh froodsvh1 Ryhu wkh shulrg lq zklfk wkh
h{fkdqjh udwh uhpdlqv {hg/ wkh lqfuhdvh lq grphvwlf fuhglw lv rvhw rqh0iru0rqh e| d idoo lq
iruhljq h{fkdqjh uhvhuyhv/ vxfk wkdw wkh prqh| vxsso| lv frqvwdqw1 Rqfh iruhljq h{fkdqjh
uhvhuyhv uhdfk }hur/ wkh h{fkdqjh udwh shjjlqj rshudwlrq fhdvhv1 Dw wkh ehjlqqlqj ri wkh
froodsvh shulrg/ d vshfxodwlyh dwwdfn h{kdxvwv r!fldo uhvhuyhv/ dqg wkh dxwkrulwlhv ohw wkh
h{fkdqjh udwh  rdw1 Wkh dwwdfn vhuyhv wr uhgxfh uhdo prqh| edodqfhv frqvlvwhqw zlwk wkh
srvw0froodsvh kljkhu lq dwlrq udwh1 Lw lv srvvleoh wr vshfli| prqhwdu| srolf| wr |lhog doprvw
doo ri wkhvh uhvxowv xvlqj wkh prgho lq wklv sdshu1
Dvvxph wkdw wkh prqhwdu| dxwkrulw|*v uxoh iru ghwhuplqlqj froodsvh wlph lv wkh iroorzlqj1
Doo qhz wudqvihuv duh qdqfhg zlwk iruhljq h{fkdqjh uhvhuyhv1 Rqfh iruhljq h{fkdqjh uhvhuyhv
uhdfk }hur/ iruhljq h{fkdqjh pdunhw lqwhuyhqwlrq vwrsv/ hqglqj wkh shj1 Frqvlghu prqh|
pdunhw htxloleulxp1 Iurp htxdwlrqv +:, dqg +46,/ h{shqglwxuhv rq prqh| pxvw uhpdlq
54D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
















Iorrg dqg Jduehu +4<;7, ghqh d vkdgrz  rdwlqj h{fkdqjh udwh/  7|c dv wkh ydoxh ri wkh
htxloleulxp h{fkdqjh udwh/ frqglwlrqdo rq d uhvhuyh0h{kdxvwlqj vshfxodwlyh dwwdfn dw wlph
|1 Wkh| dvvxph wkdw djhqwv zrxog dwwdfn lq shulrg | dqg h{kdxvw wkh dxwkrulwlhv* vwrfn ri
iruhljq h{fkdqjh uhvhuyhv rqo| li vxfk dq dwwdfn zrxog qrw uhvxow lq fdslwdo orvv1 Wkdw lv/
djhqwv dwwdfn li dqg rqo| li  7|*7 7  1
Wr fdofxodwh  7|/ lv lw qhfhvvdu| wr fdofxodwh  |/ wkh prqh| vxsso|/ frqglwlrqdo rq d
uhvhuyh ghsohwlqj vshfxodwlyh dwwdfn dw wlph |1 Revwihog +4<;9, vkrzhg wkdw lq d glvfuhwh wlph
fhuwdlqw| prgho/ wkhuh frxog eh wzr vshfxodwlyh dwwdfnv1 Wkhuhiruh/ d shulrg ri vshfxodwlyh
dwwdfn lv qrw xqltxho| lghqwlhg zlwk wkh shulrg ri h{fkdqjh udwh froodsvh1 Lq Revwihog/ wkh
vhfrqg vshfxodwlyh dwwdfn ghsohwhv uhvhuyhv dqg uhvxowv lq wkh froodsvh ri wkh {hg h{fkdqjh
udwh/ dv lq NIJ1 Wkh uvw dwwdfn rffxuv iru wkh iroorzlqj uhdvrq1 Lq htxloleulxp/ wkh suh0
froodsvh shulrg lqwhuhvw udwh lv n  | 3  'E  n w 
 7 |
7 7Wkhuhiruh/ zkhq  7|*7 7: /p r q h |
pdunhw htxloleulxp lq wkh shulrg sulru wr froodsvh uhtxluhv ihzhu uhdo prqh| edodqfhv1 Djhqwv
uhgxfh wkhlu uhdo prqh| edodqfhv lq wkh suh0froodsvh shulrg wkurxjk d vshfxodwlyh dwwdfn/
zklfk uhgxfhv/ exw grhv qrw ghsohwh/ uhvhuyhv1 Wkh wzr vshfxodwlyh dwwdfnv/ lpso| wkdw wkh
prqh| vxsso|/ frqglwlrqdo rq d uhvhuyh ghsohwlqj vshfxodwlyh dwwdfn lq shulrg |c lv jlyhq e|=
 | ' 3  7 7 EB|3 n B|
Wr fdofxodwh uhvhuyh orvv lq wkh shulrg sulru wr froodsvh/ xvh wkh uvw htxdolw| lq htxdwlrq
55D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv

















Wr fdofxodwh uhvhuyh orvv lq wkh shulrg ri froodsvh/ uhfdoo wkdw wkh dxwkrulwlhv h{kdxvw wkhlu
iruhljq h{fkdqjh uhvhuyhv lq wkh shulrg ri froodsvh e| dvvxpswlrq1 Wkhuhiruh/ B| ' 8| Lw lv
qhfhvvdu| wr fdofxodwh uhvhuyhv lq shulrg |/ frqglwlrqdo rq d suholplqdu| vshfxodwlyh dwwdfn
lq shulrg | Xqghu wkh dvvxpswlrqv wkdw wkh lqlwldo htxloleulxp lv vwdwlrqdu| htxloleulxp
dqg wkdw qhz wudqvihuv duh qdqfhg zlwk iruhljq h{fkdqjh uhvhuyhv sulru wr froodsvh/ wkh
jryhuqphqw*v exgjhw frqvwudlqw/ htxdwlrq +;,/ ehfrphv d uvw rughu glhuhqfh htxdwlrq lq
iruhljq h{fkdqjh uhvhuyhv
8| ' 8|3 E n w  w83 { +57,
Lq wkh devhqfh ri glvfuhwh uhvhuyh orvv/ gxh wr d vshfxodwlyh dwwdfn/ iruhljq h{fkdqjh uhvhuyhv
duh ghwhuplqhg e| wkh vroxwlrq wr wklv glhuhqfh htxdwlrq1 Wkhuhiruh/ sulru wr wkh vshfxodwlyh
dwwdfn/ iruhljq h{fkdqjh uhvhuyhv dw wlph |   duh jlyhq e|=








Iurp htxdwlrqv +57, dqg +58,/ iruhljq h{fkdqjh uhvhuyhv/ rqh shulrg odwhu/ sulru wr wkh
uhvhuyh0ghsohwlqj wlph | vshfxodwlyh dwwdfn/ duh jlyhq e|







 B|3 E n w'B | +59,
Wkhuhiruh/ uhvhuyh orvv lq wkh shulrg ri h{fkdqjh udwh froodsvh lv jlyhq e| htxdwlrq +59,1
Qrz/  | fdq eh rewdlqhg e| vxewudfwlqj wkh grphvwlf fxuuhqf| ydoxh ri B|/j l y h qe |
htxdwlrq +59,/ dqg B|3/ jlyhq e| htxdwlrq +56/, iurp 31 Wkh vkdgrz  rdwlqj h{fkdqjh
56D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
udwh |lhogv prqh| pdunhw htxloleulxp dw | '  | Xvlqj htxdwlrq +55, dqg wkh srvw0froodsvh
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H{suhvvlqj +5:, lq whupv ri wkh udwlr ri wkh vkdgrz udwh wr wkh vsrw udwh/ dqg xvlqj htxdwlrq
































Wkh wlph iru wkh froodsvh ri wkh {hg h{fkdqjh udwh v|vwhp/ A/ lv wkh plqlpxp | iru
zklfk
 7|
7 7   Jlyhq Ac htxdwlrqv +5;, dqg +54, zlwk A ' |/ fdq eh xvhg wr ghwhuplqh wkh




/ dqg wkh srvw0froodsvh udwhv ri prqhwdu|
jurzwk dqg lq dwlrq E#A1
Qrwh wkdw wkh mxps lq wkh h{fkdqjh udwh xsrq froodsvh pxvw eh vpdoo156 Lq sduwlfxodu/
7A*7 7   	# AWklv iroorzv iurp htxdwlrq +55,1 Vlqfh A3  BA ' Ac zlwk BA : fc
dqg 7A*7 7  /w k h q
 A 3 
7 7 :
 A
7 AWkhuhiruh/ prqh| pdunhw htxloleulxp/ jlyhq e| htxdwlrq
+55,/ lpsolhv A3 	 AVlqfh n A3  'E nw 
7 A
7 7 /dqg n A 'E nw En# Ac wkhq
7A*7 7	n# A
Wkhuhiruh/ wkh fxuuhqw prgho lv frqvlvwhqw zlwk wkh srsxodu NIJ vwru| derxw h{fkdqjh
udwh froodsvh li wkh srvw0froodsvh lq dwlrq udwh lv hqgrjhql}hg1 Lq sduwlfxodu/ srvw0froodsvh
56Wkhvh uhvxowv duh vlplodu wr wkrvh lq Revwihog +4<;9, h{fhsw wkdw kh grhv qrw kdyh htxdwlrq +54, dqg kdv
dq h{rjhqrxv srvw0froodsvh lq dwlrq udwh1
57D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
lq dwlrq pxvw eh kljkhu wkh orqjhu froodsvh lv srvwsrqhg1 Qrwh/ krzhyhu/ wkdw wkh vwru| grhv
qrw zrun dw doo li wkhuh duh lqvx!flhqw orqj0whup jryhuqphqw erqgv1 Iru wkh vwru| wr eh
frqvlvwhqw zlwk htxloleulxp/ wkh sulfh ri orqj0whup jryhuqphqw erqgv lq wkh shulrg sulru wr
froodsvh/ jlyhq e| htxdwlrq +4;,/ pxvw eh srvlwlyh1 Lq wkhlu devhqfh/ prqhwdu| srolf| sod|v qr
uroh/ dqg lqvwdqwdqhrxv froodsvh/ suhvhqwhg lq wkh suhylrxv vhfwlrq/ lv wkh rqo| htxloleulxp1
71515 D NIJ prgho prglhg wr doorz vwhulol}dwlrq
Wkh vwdqgdug NIJ vwru| kdv ehhq fulwlfl}hg ehfdxvh lw grhv qrw doorz jryhuqphqwv wr vwhulol}h
wkh hhfwv ri wkh vshfxodwlyh dwwdfn rq wkh prqh| vxsso|1 Dv hpskdvl}hg e| Iorrg dqg
Pdulrq +4<<9, dqg Iorrg/ Jduehu/ dqg Nudphu +4<<9,/ fhqwudo edqnv gr vwhulol}h wkh hhfwv
ri h{fkdqjh udwh fulvhv rq wkhlu prqh| vxssolhv1 Wkhuhiruh/ zh prgli| wkh lpphgldwho|
suhfhglqj prgho ri ghod|hg froodsvh e| dvvxplqj wkdw wkh dxwkrulwlhv vwhulol}h wkh hhfwv ri
d vshfxodwlyh dwwdfn rqh shulrg odwhu1
Frqvlghu prqh| pdunhw htxloleulxp +htxdwlrq 55,1 Wkh prqh| vxsso| lv frqvwdqw xqwlo
wkh shulrg lpphgldwho| suhfhglqj wkh froodsvh1 Lq wkh shulrg sulru wr h{fkdqjh udwh froodsvh/
wkh lqwhuhvw udwh lv jlyhq e| n A3 'E nw 
7 A
7 7Wkhuhiruh/ iru 7A*7 7: / wkhuh zloo eh d
vshfxodwlyh dwwdfn lq wkh shulrg sulru wr h{fkdqjh udwh froodsvh wr uhgxfh wkh prqh| vxsso| wr
lwv suh0froodsvh0shulrg htxloleulxp ohyho1 Wkh dvvxpswlrq/ wkdw wkh hhfwv ri wkh vshfxodwlyh
dwwdfn rq wkh prqh| vxsso| duh qrw vwhulol}hg zlwklq wkh shulrg/ lpsolhv wkdw wkh prqh|
vxsso| lq wkh shulrg sulru wr froodsvh lv jlyhq e|= A3 ' 3  7 7BA3/ zkhuh 7 7BA3 lv wkh
pdjqlwxgh ri wkh vshfxodwlyh dwwdfn lq wkdw shulrg1 Lq shulrg A/ wkh dxwkrulwlhv vwhulol}h wkh
hhfwv ri wkh vshfxodwlyh dwwdfn1 Lq htxloleulxp/ wkh| gr qrw kdyh hqrxjk iruhljq h{fkdqjh
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uhvhuyhv wr pdlqwdlq wkh {hg udwh lq wkh idfh ri dqrwkhu vshfxodwlyh dwwdfn/ vr wkh| doorz wkh
h{fkdqjh udwh wr lqfuhdvh1 Qr dgglwlrqdo iruhljq h{fkdqjh uhvhuyhv duh orvw/ dqg prqh| jurzv
dw wkh frqvwdqw udwh #A/v x f kw k d w A ' 3 E n #Ac dqg 7An ' 7A E n #A Xvlqj wklv/
wrjhwkhu zlwk 4A ' 
3
A dqg 3 ' w/ dqg htxdwlqj wkh uvw dqg odvw whupv lq htxdwlrq +55,





Wklv lpsolhv wkdw wkh sulfh ri orqj0whup erqgv lv sursruwlrqdo wr wkh froodsvh0shulrg gh0










Qrwh wkdw wkh pdjqlwxghv ri wkh froodsvh0shulrg ghsuhfldwlrq dqg wkh srvw0froodsvh udwh
ri lq dwlrq duh srvlwlyho| uhodwhg1 Dgglwlrqdoo|/ htxdwlrq +63, vkrzv wkdw h{fkdqjh udwh
ghsuhfldwlrq lq wkh shulrg ri froodsvh lv odujh uhodwlyh wr srvw0froodsvh lq dwlrq1 Lq sduwlfxodu/
7A*7 7   qhfhvvdulo| h{fhhgv #A
Uhvhuyh orvv lq wkh shulrg sulru wr froodsvh lv fdofxodwhg h{dfwo| dv lq wkh suhfhglqj prgho1
Xvlqj wkh uvw htxdolw| lq htxdwlrq +55, |lhogv htxdwlrq +56,/ zkhuh | vkrxog eh xqghuvwrrg
dv A/d q g 7 |dv 7A1 Frpsdudwlyh vwdwlfv/ xvlqj htxdwlrq +56,/ uhyhdo wkdw wkh pdjqlwxgh ri
wkh uhvhuyh orvv/ qhfhvvdu| wr |lhog prqh| pdunhw htxloleulxp lq wkh shulrg sulru wr froodsvh/
lv lqfuhdvlqj lq wkh h{shfwhg udwh ri h{fkdqjh udwh fkdqjh1
57Wr ghulyh wklv uhfdoo wkdw 4.l W @+ 4. ,+4.W,=
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Htxdwlrqv +4;,/ +53,/ dqg +5<,/ fdq eh xvhg wr h{suhvv froodsvh0shulrg ghsuhfldwlrq dv d














Wkhuhiruh/ wkh pdjqlwxgh ri wkh froodsvh0shulrg ghsuhfldwlrq lv lqfuhdvlqj lq wkh wlph wr
froodsvh1 Wklv lv ehfdxvh ghsuhfldwlrq ri d jlyhq pdjqlwxgh |lhogv d vpdoohu zhdowk hhfw wkh
ixuwkhu lq wkh ixwxuh lw rffxuv1
Frqvlghu ghwhuplqdwlrq ri wkh wlph wr froodsvh/ A Qrwh wkdw 7A*7 7 lv lqfuhdvlqj lq A/
dqg wkdw BA3 lv lqfuhdvlqj lq 7A*7 7 Wkhuhiruh/ wkh orqjhu froodsvh lv srvwsrqhg/ wkh odujhu lv
wkh suh0froodsvh0shulrg vshfxodwlyh dwwdfn qhfhvvdu| wr pdlqwdlq prqh| pdunhw htxloleulxp
lq wkh shulrg sulru wr froodsvh1 Dgglwlrqdoo|/ iurp htxdwlrq +58,/ iruhljq h{fkdqjh uhvhuyhv
duh idoolqj lq A1 Wklv lpsolhv wkdw wkh froodsvh wlph fdq eh frpsxwhg e| ghwhuplqlqj wkh
odvw shulrg/ lq zklfk wkh jryhuqphqw zloo uhwdlq dghtxdwh uhvhuyhv/ iru wkh vshfxodwlyh dwwdfn
wr uhgxfh wkh prqh| vxsso| wr lwv orzhu htxloleulxp suh0froodsvh0shulrg ohyho1 Wklv |lhogv
wkh vroxwlrq iru A   Dq| hduolhu vshfxodwlyh dwwdfn zklfk irufhg froodsvh qh{w shulrg
zrxog uhvxow lq wrr olwwoh prqh| iru htxloleulxp lq wkh suh0froodsvh0shulrg1 Dqg dq hduo|
vshfxodwlyh dwwdfn zklfk zdv wrr vpdoo wr irufh froodsvh/ zrxog |lhog wrr ihz prqh| edodqfhv
iru htxloleulxp jlyhq wkdw qr h{fkdqjh udwh fkdqjh zrxog rffxu lq wkh vxevhtxhqw shulrg1 D
odwhu vshfxodwlyh dwwdfn zrxog qg lqvx!flhqw uhvhuyhv wr uhgxfh wkh prqh| vxsso| e| wkh
uhtxluhg htxloleulxp dprxqw1
Frqvlghu wkh fkdudfwhulvwlfv ri wklv h{fkdqjh udwh fulvlv1 Wkh jryhuqphqw ehjlqv d srolf|
ri grphvwlf fuhglw jurzwk iru wkh sxusrvh ri udlvlqj wudqvihuv1 Ixqgdphqwdov duh rq dq
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xqvxvwdlqdeoh sdwk/ dqg vxvwdlqhg uhvhuyh orvv lv d v|pswrp1 Wr pdlqwdlq frqvxpswlrq dw
lwv xqfkdqjhg htxloleulxp ohyho lq wkh suhvhqfh ri kljkhu suhvhqw0ydoxh wudqvihuv/ wkh sulfh ri
orqj0whup erqgv pxvw idoo1 Wklv lpsolhv h{shfwhg ixwxuh h{fkdqjh udwh ghsuhfldwlrq1 Djhqwv
nqrz wkh pdjqlwxgh ri uhvhuyhv wkdw wkh dxwkrulwlhv zloo qhhg wr frpplw wr pdlqwdlq wkh
h{fkdqjh udwh lq wkh qdo shulrg sulru wr wkh ghsuhfldwlrq1 Wkh| dovr nqrz wkh udwh dw zklfk
wkh dxwkrulwlhv duh orvlqj uhvhuyhv1 Wkhuhiruh/ wkh| frpsxwh wkh wlph iru wkh vshfxodwlyh
dwwdfn dv wkh odvw shulrg lq zklfk wkh dxwkrulwlhv zloo kdyh wkh qhfhvvdu| uhvhuyhv1 Lq wklv
shulrg/ lqwhuhvw udwhv ulvh lq dqwlflsdwlrq ri qh{w shulrg*v ghsuhfldwlrq1 Prqh| ghpdqg
idoov/ vr djhqwv prxqw d vshfxodwlyh dwwdfn wr uhgxfh prqh| vxsso|1 Jryhuqphqwv doorz wkh
vshfxodwlyh dwwdfn wr uhgxfh wkh prqh| vxsso| dqg lqfuhdvh lqwhuhvw udwhv lq ghihqvh ri wkh
fxuuhqf| iru rqh odvw shulrg158 Lq wkh qh{w shulrg/ wkh jryhuqphqw nqrzv lw kdv lqvx!flhqw
uhvhuyhv wr zlwkvwdqg dqrwkhu vshfxodwlyh dwwdfn1 Dqg djhqwv zrxog dwwdfn djdlq/ li wkh
jryhuqphqw idlohg wr doorz d ghsuhfldwlrq/ ehfdxvh wkh h{shfwhg h{fkdqjh udwh ghsuhfldwlrq
rqh shulrg odwhu lv odujhu/ uhtxlulqj dq dgglwlrqdo idoo lq wkh prqh| vxsso|1 Wkhuhiruh/ wkh
jryhuqphqw xvhv qr pruh uhvhuyhv dqg ohwv wkh h{fkdqjh udwh ulvh1 Uhvhuyh orvvhv gxh wr
odvw shulrg*v vshfxodwlyh dwwdfn duh vwhulol}hg/ eulqjlqj wkh lqwhuhvw udwh grzq1 Wkh lqwhuhvw
udwh idoov/ exw qrw wr suh0froodsvh ohyhov1 Lqwhuhvw udwhv uhpdlq kljkhu gxh wr wkh lqfuhdvhg
srvw0froodsvh udwh ri h{fkdqjh udwh ghsuhfldwlrq1
Wkh vwru| lpsuryhv rq ruljlqdo shuihfw iruhvljkw jhqhudwlrq rqh prghov lq ghvfulelqj wkh
shulrg ri h{fkdqjh udwh fulvlv1 Jryhuqphqwv duh h{shfwhg wr ghihqg wkhlu fxuuhqflhv sulru wr
58Li wkh jryhuqphqw lv xqzloolqj wr ghihqg wkh fxuuhqf| lq wkh shulrg ehiruh wkh froodsvh/ wkhq lq wklv udwlrqdo
h{shfwdwlrqv prgho/ lqvwdqwdqhrxv froodsvh lv wkh rqo| htxloleulxp1
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froodsvh e| ohwwlqj lqwhuhvw udwhv ulvh1 Dgglwlrqdoo|/ erwk wkh pdjqlwxgh ri wkh lqwhuhvw udwh
lqfuhdvh sulru wr wkh ghsuhfldwlrq dqg wkh h{shfwhg ghsuhfldwlrq fdq eh txlwh odujh/ frqvlvwhqw
zlwk hpslulfdo hylghqfh1 Wkh udwh ri ghsuhfldwlrq lq wkh froodsvh0shulrg dqg wkh lqwhuhvw udwh
lq wkh suh0froodsvh shulrg erwk h{fhhg wkhlu srvw0froodsvh frxqwhusduwv1 Dqg jryhuqphqwv
duh doorzhg wr vwhulol}h wkh hhfwv ri wkh vshfxodwlyh dwwdfn diwhu wkh h{fkdqjh udwh  rdwv/
vxfk wkdw wkh prqh| vxsso| glsv rqo| lq wkh shulrg lq zklfk wkh jryhuqphqw ghihqgv wkh
shj zlwk kljk lqwhuhvw udwhv1 Dgglwlrqdoo|/ wkh pdjqlwxgh ri ghsuhfldwlrq lv hqgrjhqrxvo|
ghwhuplqhg e| wkh pdjqlwxgh ri wkh vkrfn/ wkh txdqwlw| ri orqj0whup jryhuqphqw erqgv/ dqg
wkh wlph wr ghsuhfldwlrq +htxlydohqwo| uhvhuyh xvh,1
71516 H{rjhqrxv froodsvh wlplqj
Lq wkh suhylrxv wzr prghov/ prqhwdu| srolf| zdv vshflhg wr |lhog vshfxodwlyh dwwdfn dqg
froodsvh ri wkh {hg h{fkdqjh udwh uhjlph/ zlwk wkh wlplqj edvhg rq uhvhuyh h{kdxvwlrq1
Krzhyhu/ wkhuh lv qrwklqj lq wkh prgho zklfk uhtxluhv froodsvh wlph wr eh ghwhuplqhg e|
uhvhuyhv1 Lq idfw/ li zh kdg frqvlghuhg dq h{fkdqjh udwh fulvlv gxh wr dq dqwlflsdwhg ixwxuh
vkrfn/ wkhq wkhuh zrxog eh qr uhdvrq iru uhvhuyhv wr eh idoolqj lq dgydqfh ri wkh vkrfn1
Dqg froodsvh frxog hdvlo| rffxu ehiruh wkh vkrfn/ frqvlvwhqw zlwk htxdwlrqv +54,1 Wkhuh lv
dq xsshu erxqg rq A/ exw wklv xsshu erxqg lv ghwhuplqhg e| wkh txdqwlw| ri orqj0whup
jryhuqphqw erqgv/ qrw e| wkh txdqwlw| ri uhvhuyhv1
Frqvlghu/ eulh |/ fdvhv lq zklfk froodsvh wlplqj lv qrw ghwhuplqhg e| uhvhuyhv/ exw e|
h{rjhqrxv nqrzq srolwlfdo hyhqwv159 Zlwk udwlrqdo h{shfwdwlrqv dqg ixoo nqrzohgjh ri doo
59Wklv frxog eh vrphwklqj olnh hohfwlrq wlplqj1
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surfhvvhv h{fhsw wkh vwrfkdvwlf fkdqjh lq wudqvihuv/ djhqwv nqrz prqhwdu| srolf|/ frqglwlrqdo
rq wkh wlph }hur lqfuhdvh lq wudqvihuv/ dqg wkhuhiruh/ wkh| fdq frpsxwh wkh froodsvh wlph1 Iru
wkh fdvh lq zklfk wkh prqhwdu| dxwkrulw| fkrrvhv wr plqlpl}h ghsuhfldwlrq lq wkh shulrg ri
froodsvh/ d vshfxodwlyh dwwdfn lq wkh shulrg ri froodsvh wrjhwkhu zlwk d vpdoohu suh0froodsvh0
shulrg dwwdfn uhgxfhv wkh prqh| vxsso| wr lwv srvw0froodsvh ghvluhg ohyho zlwk prqh| jurzwk
ghwhuplqhg e| htxdwlrq +54,1 Iru wkh fdvh lq zklfk wkh prqhwdu| dxwkrulw| fkrrvhv wr vhw
srvw0froodsvh lq dwlrq htxdo wr }hur/ htxdwlrq +54, ghwhuplqhv wkh froodsvh0shulrg ghsuhfld0
wlrq1 D vshfxodwlyh dwwdfn rqh shulrg sulru wr wkh froodsvh uhgxfhv uhdo prqh| edodqfhv wr
wkh ohyho ghpdqghg/ jlyhq wkh lqfuhdvh lq qrplqdo lqwhuhvw udwhv gxh wr wkh h{shfwhg ghsuh0
fldwlrq15: Wkhuhiruh/ zkhq froodsvh wlplqj lv qrw fkrvhq xvlqj d iruhljq h{fkdqjh uhvhuyh
uxoh/ wkhuh lv qr olqn ehwzhhq wkh wlplqj ri d vshfxodwlyh dwwdfn dqg wkh txdqwlw| ri uhvhuyhv/
ru ehwzhhq wkh txdqwlw| ri uhvhuyhv dqg wkh wlplqj ri h{fkdqjh udwh froodsvh1
Lw zrxog dovr eh srvvleoh wr ghwhuplqh froodsvh wlph dv dq h{rjhqrxv sulydwh vhfwru gh0
flvlrq wr hqjdjh lq vshfxodwlyh dwwdfn1 Frqvlghu/ uvw/ wkh fdvh lq zklfk wkh shupdqhqw
lqfuhdvh lq jryhuqphqw wudqvihuv pdnhv froodsvh lqhylwdeoh1 Lq d shuihfw iruhvljkw htxlole0
ulxp/ doo djhqwv nqrz wkh froodsvh wlph/ dqg wkh jryhuqphqw lv h{shfwhg wr frrshudwh lq
fkrrvlqj srvw0froodsvh lq dwlrq dqg wkh pdjqlwxgh ri ghsuhfldwlrq vxfk wkdw htxdwlrq +54,
lv vdwlvhg/ jlyhq wkh sulydwh vhfwru*v fkrlfh ri A15; Wkh fkdudfwhulvwlfv ri wkh fulvlv gh0
shqg rq nqrzq prqhwdu| srolf| iru frpelqlqj ghsuhfldwlrq zlwk srvw0froodsvh lq dwlrq wr
vdwlvi| htxdwlrq +54,/ zlwk A jlyhq/ dv ghvfulehg deryh1 Krzhyhu/ wklv lv qrw d vhoi0ixooolqj
5:Lqwhuphgldwh fdvhv duh srvvleoh1
5;Li wkh prqhwdu| dxwkrulw| zhuh qrw h{shfwhg wr vdwlvi| htxdwlrq +54, dw wkh nqrzq froodsvh wlph/ wkhq wkh
rqo| htxloleulxp zrxog eh lqvwdqwdqhrxv froodsvh1
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fulvlv1 Wkh vshfxodwlyh dwwdfn ghwhuplqhv rqo| wkh wlplqj ri wkh h{fkdqjh udwh fulvlv1 Lwv
lqhylwdelolw| lv ghwhuplqhg e| vfdo srolf|1
Frqvlghu/ eulh |/ wkh fdvh ri vhoi0ixooolqj vshfxodwlyh dwwdfn dqg fulvlv1 Wkdw lv/ wkh sul0
ydwh vhfwru fkrrvhv wr prxqw d vshfxodwlyh dwwdfn/ hyhq zkhq vfdo srolf| vdwlvhv htxdwlrqv
+<, dqg +47, dw wkh shjjhg h{fkdqjh udwh dqg dw d frqvwdqw zruog lqwhuhvw udwh1 D prqh0
wdu| srolf|/ ghvljqhg wr vwhulol}h wkh hhfw ri wkh vshfxodwlyh dwwdfn rq wkh vxsso| ri prqh|
zrxog ohdyh htxdwlrqv dqg +<, dqg +47, xqfkdqjhg/ pdlqwdlqlqj erwk wkh grphvwlf sulfh ohyho
dqg wkh lqwhuhvw udwh dw ohyhov frqvlvwhqw zlwk wkh shjjhg h{fkdqjh udwh1 Wkhuhiruh/ d nqrzq
frpplwphqw/ e| wkh prqhwdu| dxwkrulw| wr vwhulol}h dq xqqhfhvvdu| vshfxodwlyh dwwdfn/ frxog
holplqdwh vhoi0ixooolqj fulvhv1
8 Frqfoxvlrq
Wklv sdshu suhvhqwv d vfdo wkhru| ri h{fkdqjh udwh fulvhv1 Zkhq wkh vfdo dxwkrulw| doorzv
wkh suhvhqw ydoxh ri sulpdu| vxusoxvhv lqfoxvlyh ri vhljqlrudjh wr glhu iurp wkh fxuuhqw ydoxh
ri jryhuqphqw ghew dw wkh shjjhg h{fkdqjh udwh dqg d frqvwdqw h{shfwhg ixwxuh lqwhuhvw
udwh/ wkhq wkh shjjhg udwh pxvw froodsvh1 Wkh fxuuhqw h{fkdqjh udwh dqg h{shfwhg ixwxuh
h{fkdqjh udwhv/ wkurxjk wkh sulfh ri orqj0whup jryhuqphqw erqgv/ pxvw htxdwh wkh ydoxh
ri jryhuqphqw ghew wr wkh suhvhqw ydoxh ri sulpdu| vxusoxvhv1 Lq wkh devhqfh ri orqj0whup
jryhuqphqw erqgv/ wkh h{fkdqjh udwh froodsvh pxvw eh lqvwdqwdqhrxv1 Lq wkh suhvhqfh ri d
vx!flhqw txdqwlw| ri orqj0whup erqgv/ wkh froodsvh fdq eh ghod|hg dw wkh glvfuhwlrq ri wkh
prqhwdu| dxwkrulw|1 Wkh sdshu vkrzv wkdw zkloh vfdo srolf| lv uhvsrqvleoh iru jhqhudwlqj
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wkh fulvlv/ prqhwdu| srolf| lv uhvsrqvleoh iru lwv fkdudfwhulvwlfv1 Wkhvh lqfoxgh wkh wlplqj ri
wkh fulvlv dqg wkh pdjqlwxgh ri wkh froodsvh0shulrg ghsuhfldwlrq1
W k l vw k h r u |l p s o l h vw k d wh { f k d q j hu d w hf r o o d s v hl vg x hw ri x q g d p h q w d o v /d q gl vw k h u h i r u h
d jhqhudwlrq rqh prgho ri h{fkdqjh udwh froodsvh1 Krzhyhu/ wkh wkhru| vkliwv wkh irfxv iru
wkh fdxvh ri froodsvh dzd| iurp prqhwdu| srolf| wrzdug vfdo srolf|1 Dqg lw ghprqvwudwhv
wkdw ixqgdphqwdov0jhqhudwhg froodsvh qhhg qrw rffxu iroorzlqj d vxvwdlqhg shulrg ri srolf|
plvdoljqphqw dqg uhvhuyh orvv1 Lw fdq rffxu lqvwdqwdqhrxvo| zlwk wkh srolf| fkdqjh/ ru
fdq hyhq dqwlflsdwh wkh srolf| fkdqjh1 Wkhuhiruh/ d ixqgdphqwdov0edvhg prgho fdq h{sodlq
h{fkdqjh udwh fulvhv/ zklfk vhhp wr wdnh pdunhwv e| vxusulvh/ dv zhoo dv wkrvh zklfk rffxu
zkhq wkh dxwkrulw| kdv d vxevwdqwldo txdqwlw| ri uhvhuyhv1 Dgglwlrqdoo|/ wkh prgho vkrzv wkdw
prqhwdu| srolf| fkrlfh lv lpsruwdqw lq ghwhuplqlqj wkh fkdudfwhulvwlfv ri d fulvlv/ wkrxjk qrw
wkh fulvlv lwvhoi1 Khqfh/ wkh vfdo dxwkrulw|*v fkrlfh wr ohw d vkrfn dhfw wkh suhvhqw ydoxh ri
sulpdu| vxusoxvhv/ wrjhwkhu zlwk prqhwdu| dxwkrulw|*v fkrlfh derxw ghsuhfldwlrq pdjqlwxgh
dqg wlplqj/ ghwhuplqh/ uhvshfwlyho|/ wkh lqhylwdelolw| dqg wkh fkdudfwhulvwlfv ri dq h{fkdqjh
udwh fulvlv1
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^9` Fdoyr/ Jxloohupr/ D1/ Whpsrudu| Vwdelol}dwlrq= Suhghwhuplqhg H{fkdqjh Udwhv/
Mrxuqdo ri Srolwlfdo Hfrqrp| <7 +Ghfhpehu 4<;9, 464<0465<1
^:` Fodhvvhqv/ Vwlmq/ Edodqfh ri Sd|phqwv Fulvhv lq d shuihfw Iruhvljkw Rswlpl}lqj Prgho/
Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh 7 +Ghfhpehu 4<;;,/ 69606:51
^;` Frfkudqh/ Mrkq K1/ Orqj0whup Ghew dqg Rswlpdo Srolf| lq wkh Ilvfdo Wkhru| ri wkh
Sulfh Ohyho/ pdqxvfulsw/ Xqlyhuvlw| ri Fklfdjr/ +4<<;d,1
^<` Frfkudqh/ Mrkq K1/ D Iulfwlrqohvv Ylhz ri X1V1 Lq dwlrq/ QEHU Pdfurhfrqrplfv
Dqqxdo +4<<;e,1
^43` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl/ dqg Qrxulho Urxelql/ Zkdw Fdxvhg wkh Dvldq fxu0
uhqf| dqg Ilqdqfldo FulvlvB zrunlqj sdshu 4<<;1
^44` Gdqlho/ Ehww| F1/ Ilvfdo Srolf| dqg wkh Suhglfwdelolw| ri H{fkdqjh Udwh Froodsvh/
Lqwhuqdwlrqdo Prqhwdu| Ixqg Zrunlqj Sdshu +4<<:, Qr1 4661
^45` Gh Nrfn dqg Ylwwrulr Julooh/ Ilvfdo Srolflhv dqg wkh Fkrlfh ri H{fkdqjh Udwh Uhjlphv/
Hfrqrplf Mrxuqdo 436 +Pdufk 4<<6, 67:08;1
^46` Gud}hq/ Doodq dqg Hokdqdq Khospdq/ Vwdelol}dwlrq zlwk H{fkdqjh Udwh Pdqdjhphqw/
Txduwhuo| Mrxuqdo ri Hfrqrplfv 435 +Qryhpehu 4<;:, ;680;891
^47` Gud}hq/ Doodq/ Wljkw Prqh| dqg Lq dwlrq= Ixuwkhu Uhvxowv/ Mrxuqdo ri Prqhwdu|
Hfrqrplfv 47 +Mdqxdu| 4<;8, 44604531
^48` Gxsru/ Zlooldp/ H{fkdqjh Udwhv dqg wkh Ilvfdo Wkhru| ri wkh Sulfh Ohyho/ pdqx0
vfulsw/ Zkduwrq +4<<<,1
^49` Hlfkhqjuhhq/ Eduu| dqg Fkduohv Z|sor}/ Wkh Xqvwdeoh HPV/ Eurrnlqjv Sdshuv
rq Hfrqrplf Dfwlylw| +4=4<<6, 8404771
^4:` Iorrg/ Urehuw S1 dqg Shwhu P1 Jduehu / Froodsvlqj H{fkdqjh Udwh Uhjlphv= Vrph
Olqhdu H{dpsohv/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 4: +Dxjxvw 4<;7, 40461
66D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
^4;` Iorrg/ Urehuw S1/ Shwhu P1 Jduehu/ dqg Fkduohv Nudphu/ Froodsvlqj H{fkdqjh Udwh
Uhjlphv= Dqrwkhu Olqhdu H{dpsoh/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 74/ +Qr0
yhpehu 4<<9, 55605671
^4<` Iorrg/ Urehuw dqg Qdqf| Pdulrq/ Shuvshfwlyhv rq wkh Uhfhqw Fxuuhqf| Fulvlv Olwhud0
wxuh/ zrunlqj sdshu/ 4<<:1
^53` Iorrg/ Urehuw dqg Qdqf| Pdulrq/ Vhoi0Ixooolqj Ilvn Suhglfwlrqv= Dq Dssolfdwlrq wr
Vshfxodwlyh Dwwdfnv/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ iruwkfrplqj/ 4<<;1
^54` Jduehu/ Shwhu P1 dqg Oduv H1R1 Vyhqvvrq/ Wkh Rshudwlrq dqg Froodsvh ri Il{hg H{0
fkdqjh Udwh Uhjlphv/ Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro 6/ Jhqh Jurvv0
pdq dqg Nhqqhwk Urjr/ hgv1/ +Hovhylhu= Qhz \run, 4<<81
^55` Nuxjpdq/ Sdxo/ D Prgho ri Edodqfh ri Sd|phqwv Fulvhv/ Mrxuqdo ri Prqh|/
Fuhglw/ dqg Edqnlqj 44 +Dxjxvw 4<:<, 64406581
^56` Nuxjpdq/ Sdxo/ Fxuuhqf| Fulvhv/ +4<<:,/ zrunlqj sdshu1
^57` Ohhshu/ Hulf/ Htxloleuld Xqghu cDfwlyh* dqg cSdvvlyh* Prqhwdu| Srolflhv/ Mrxuqdo ri
Prqhwdu| Hfrqrplfv 5: +4<<4,/ 45<047:1
^58` Olyldwdq/ Qlvvdq/ Wljkw Prqh| dqg Lq dwlrq Mrxuqdo ri Prqhwdu| Hfrqrplfv 46
+Mdqxdu| 4<;7, 80491
^59` Or|r/ Hgxdugr/ Jrlqj Lqwhuqdwlrqdo zlwk wkh Ilvfdo Wkhru| ri wkh Sulfh Ohyho/ pdq0
xvfulsw/ Mrkq I1 Nhqqhg| Vfkrro ri Jryhuqphqw/ Kduydug Xqlyhuvlw|/ Ghfhpehu/ 4<<;1
^5:` Revwihog/ Pdxulfh/ Udwlrqdo dqg Vhoi0Ixooolqj Edodqfh ri Sd|phqwv Fulvhv/  Dphul0
fdq Hfrqrplf Uhylhz :9 +Pdufk 4<;9d, :50;41
^5;` Revwihog/ Pdxulfh/ Vshfxodwlyh Dwwdfn dqg wkh H{whuqdo Frqvwudlqw lq d Pd{lpl}lqj
Prgho ri wkh Edodqfh ri Sd|phqwv/ Fdqdgldq Mrxuqdo ri Hfrqrplfv +Iheuxdu|
4<;9e, 40551
^5<` Revwihog/ Pdxulfh/ Wkh Orjlf ri Fxuuhqf| Fulvhv/ Fdklhuv Hfrqrpltxhv hw Prq0
hwdulhv/ Edqn ri Iudqfh/ 76 +4<<7, 4;<05461
^63` Udghohw/ Vwhyhq dqg Mhuh| Vdfkv/ Wkh Rqvhw ri wkh Hdvw Dvldq Ilqdqfldo Fulvlv/
zrunlqj sdshu 4<<;1
^64` Vdfkv/ Mhuh|/ Ddurq Wruqhoo/ dqg Dqguhv Yhodvfr/ Wkh Ph{lfdq Shvr Fulvlv= Vxgghq
Ghdwk ru Ghdwk IruhwrogB Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 74 +Qryhpehu
4<<9, 59805;71
^65` Vdodqw/ Vwhskhq Z1/ dqg Gdoh Z1 Khqghuvrq/ Pdunhw Dqwlflsdwlrqv ri Jryhuqphqw
Srolflhv dqg wkh Sulfh ri Jrog/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;9 +Dxjxvw 4<:;,
95:07;1
^66` Vlpv/ Fkulvwrskhu D1/ D Vlpsoh Prgho iru Wkh Vwxg| ri wkh Ghwhuplqdwlrq ri wkh
Sulfh Ohyho dqg wkh Lqwhudfwlrq ri Prqhwdu| dqg Ilvfdo Srolf|/ Hfrqrplf Wkhru| 7
+4<<7,1
67D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv
^67` Vlpv/ Fkulvwrskhu D1/ Ilvfdo Irxqgdwlrqv ri Sulfh Vwdelolw| lq Rshq Hfrqrplhv/ Pdq0
xvfulsw/ \doh Xqlyhuvlw|/ Vhswhpehu 4<<:1
^68` ydq Zlmqehujhq/ V1 Ilvfdo Ghflwv/ H{fkdqjh Udwh Fulvhv dqg Lq dwlrq/ Uhylhz ri
Hfrqrplf Vwxglhv 8; +4<;9, ;40<51
^69` Zrrgirug/ Plfkdho/ Sulfh Ohyho Ghwhuplqdf| zlwkrxw Frqwuro ri d Prqhwdu| Djjuh0
jdwh/ Fduqhjlh Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf| 76 +Ghfhpehu
4<<8,/ 40791
^6:` Zrrgirug/ Plfkdho/ Prqhwdu| Srolf| dqg Sulfh Ohyho Ghwhuplqdf| lq d Fdvk0lq0
Dgydqfh Hfrqrp|/ Hfrqrplf Wkhru| 7 +4<<7,1
68